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Exccutive Summary

In the past, Muarnthon Petroleum Company LI*s (MPPC's) Catlettsburg Refining, LLC
(CRLLC) has achieved reductions in flage emissions through implementation of work
proctices and equipment reliability programs designed to minimize the need 1o send wiste
gas 1o flare.  Additionally, flare monitoring and efficiency measures have been
tmplemented to further increase fare etfectiveness and reduce emissions. Specifically,
these measures include the installation of pilot, Now and content monitor ng devices (ie.,
volumetric Mow meters, £as chromatographs, pilot lame monitaring, ete.} and integrated
steam controllers, This Waste Gas Minimization Plan (WGMP) was ereated to document
the historical progress and the plan for future progress o minimize flaring events in the
future,

The goal of this WGMP is to describe procedures to be implemented ot CRILEC 10 reduce
the Irequency of flaring events, reduce the valume ol waste pas penerated during flaring
events, and increase wasie Bas quality.  An evaluation of historical Maring cvents and
actions taken to help control {he volume of waste pas sent o (lare at the facility is
provided herein. The WGMP provides data sets that were used (o evaluate propress in
reducing fMaring events and wasie gas How. It details the procedures to be used 1o
continually improve upon the oal of reducing emissions from 1lar ng.

Pape |
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[0 Introduction

The CRLLC facility, located at 11631 US 23 South in Catlettsburg, Kentucky, refines
crude oil into varous petroleum products and s arganized into several groups of process
units, desipned 1o maximize the production of transportation fuels. Figure 1 shows the
CRLLC general process flow diagram for the refinery.  The refining process utilizes
physical and chemical reactions which roquire increased temperatures andfor pressurcs,
Crtical elements of most process equipment are pressure relief devices used to cnsure
process equipment do not become over pressunzed and create a safety hazard. To [imil
the emission of hydrocarbon constituents from these relief devices, they are collected in a
header system and processed in a safe manner in a rehimery fare system. Refinery flares
are desipned to aceept a broad range of pas flow rates and compositions which may result
from emergency conditions or small leaks i reliet devices. Flare systems vary greatly
depending on the application and specilic conditions present in the process unit having
connechions o the Nare header system.

Each Nare system consists of a relief £as header system, otherwise referred 1o as o “Hare
header system™ or “waste pas header system,” which provides u contralled autlet for uny
excess vapor tlow.  Each reliel pas header has conneclions o depressurization and
purging reliel devices related to maintenance turniround, startup, amd shutdown, as well
as other pressure reliel devices and safety conteol devices to handle cmergency siluations,
Typically relief pas header systems incorporate a knockout drum for separation of liguids
entrained in the waste pases.  Liquids can cause damage 1o Aure systems and create o
serious safety concern, Ligueds from the knockout deum are sent for treatment and then
reeyeled back into the refinery process. Gases are routed 1o the fare tip or w Nare pas
recovery devices,

Recping air from leaking into the system is eritical to preventing excess oxyeen from
entering the relief Mare header. This i< typically accomplished by maintaining a slightly
positive pressiure in the header with a supplemental pas sweep on a major header i
exIsting process flows are nadeqguate.

Combusted pas exits the flare vig o tip which is specially designed 10 promote
combustion over a range of Tow rates and reduce noise.  Steam is used o increase
mixing at the Mare tip, improve combustion etficiency, and reduce smoking. Helinery
fuel pas is used at the Mare tip to keep a pilot light buming and 1o provide a positive
pressure at the flare tip to promote upward Now,

Properly designed and operated {lare systems can achieve preater than 98 percent
combustion efficicney within cenain aperating parsmeters, producing maitly carban
dioxide (CO5) and water. Other compaunds may be present depending on the source of
the flow to the Mare. For example, sullur divxide {503,) muy be present if there are
sullur-containing compounds present in the waste a5,

*ape 2
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1.1 CRLLC Flare Systems

Flare systems are essential, safety equipment used at the refinery 1o combust pases that
would otherwise be released 10 the environment. Without the combustion that flares are
designed to provide, patentially dangerous pases could be released creating potential
health hazards to workers and the community. Additionally, released poses create o fee
hazard if not properly handled and controlled through a flare system. The gases handled
by tlare systems are released from relicl valves, pump seals, and many other devices
designed to keep the refinery safe and reduce fugitive cmissions.

CRLLC has four (4) process flare systems which are subject 1o this Waste Gas
Minimization Plan (WG MP). These Nares are the:

*  New North Area (NNA) Flare {2-11-F8-2y;

*  Lube Petrochem Flare ([-14-F5-1);

*  Fluid Catalytie Cracking (FCC) Flare (2-11-F8-4): and
Alkylation (Alkv) Unit Flare (2-11-F8-3}),

The ubove flares were desipned (o serve specific process units in the refinery with various
quantities and compositions of waste pas being routed o them.

1.2 Waste Gas Minimization Plan Requirements

MPC and its wholly owned subsidia ry. CRLLC, entered imo a Consent Decree (CI3) with
the United States Environmental Protection Agency (USEPA), which became eficctive
on August 30, 2002, The CID contains sprecific and comprehensive complianee measures
for Nare systems at cach of the six (0) MPC relineries. The purpose of these measures js
the cessation of the alleped violations contained within the CD. Fach flare syslem
subjeet o the measures of the C {e.g., Covered Flare) is idemtificd in Appendix 2.1 of
the CDy,

One of the measures contained within the CI3 is the preparstion of 4 WGMP tha
documents specific information regarding each covered fMare system at cach of the six {6)
MPC refineries, The WGMP for CRLLCs fares is to be submilted to the USEPA hy
July 31, 2013 as provided in Column [ of Appendix 2.1, subsequent updates to the
WOMIP must be submined annuall ¥ on the anniversary of the required submission date of
the initial WGMP until the termination of the CI. The fiest update is due by July 31,
2014, as specified in Column E of Appendix 2.1

This WGMP fulfills the requirements of the CD regarding the development of o written
WOGMP for the NNA, Lube, FCC and Adky Flases, identified as WNA 2-11-F8-2, Lube
Petrochem 1-14-F8-3, FOCU 2-11-FS4, and NIF Alkylation 2-11-F8-3 and has been
prepared pursuant to the requirements :nd provisions of the CID. Appendix A includes o
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Waste Gas Mimimigation Plan
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Catlettshury Refining, LLC

table that cross-references the requiremients of the CID and their locations within this
WM.

The following information is specilically required to be included in or referenced by this
WOGMP:

*  Updates to the Flare Data and Manitoring Systems and Protocol Repart;
= Waste Gas Characterization and Ma pping;

*  Reductions Previously Realized:

= Planned Reductions;

*  Prevention Measures; and,
= Flares Taken Out of Service.

CRLLC must maintain a copy of the current WGMP for all covered flares.  1inch
subsequent update to the WGMP must include, any information that becomes available
during the period following the submission of the previous WGMP. All information
contained within or referenced by this document should be reviewed to determine whick
infarmation must be updated. This may include, but nat be limited to, the following:

* Updated Waste Gas Mapping:
Reductions Based on Root Cause Anal ¥sis; and,
*  Revised Schedule for Installation or Implementation of Reductions.

A Plan Revision History Log is included in Appendix B, The log may be utilized 1o
document all changes to the WOGMP, including the specific information updited in each
subsequent update, and the date on which the WGME was submitted 1o the USEPA.

The Consent Decree stipulates that the elements of a WGMP include:
* A schedule for submitting updates to the mformation previously ssued in the
Flare Daaand Inigial Manitoring Systems Reports for cach Mare;
= Information reparding each tic-in to are header systens;

«  Available data on volumetric ow sent 1o cach Mare over the past year prior 1o
thirty (30) days before the date of the initial WOMP subanaital;

* A description of the  equipmen, processes, and  procedures  installed  or
implemented o reduce Maring events over the past year prior to thirty (30) days
betore the submittal dite of the initial WGMI su brmittal;

* A discussion of the process of comducting root cause analyses (RCA) for
reportable Naring cvents amd using these analyses to further reduce the OCCUITENCE
of Maring events:
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¢ ldentification of any Mares that will be taken oul of service and o schedule for
completion of decommissioning;

*  Mentification of cquipment, processes, and procedures that MPC plans to install
ar implement to reduce Naring events in the future, along with a schedule for
completion of these plans;

* Discussion of preventive measures to address the tollowing:

@ Flaring that has oceurred during maintenance activities (including shutdown
and startup); and

@ Flaring caused by recurrent failure of i pullution contral devices, process
equipment, or processes that fail o operate in a normal or usual manner.

Pape
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2.0 Flare Systems In formation
L1 NNA Flare (2-11-F8-2)
=L Equipment and Controls

The NNA Flare was installed in June 1970 and is currently equipped with a John Zink
design tip. The original nstallation consisted of an elevated, steam-assisted, lare and an
ignition sysiem, as well 45, associated piping for the steam ring, pilot gas, and three
enition tubes. The elevated NNA Flare stack consists of o 36-inch dismeter flare riser at
a length of 185 feet, The total height of the Nare stack assembly is 19719 feet, and ix
self-supported.  The 8T1-5.34 Nare tip assembly was installed in 1998 by John Zink.
The flare tip has a diameter of 36 nches and a lenpth of 12 fect and 3 inches, It includes
a 6-inch upper stcam manifold connection, including an UPPeT steam ring, steam risers,
and steam spider tips. The 6-inch steam riser splits into 39 steam jets. Also included js o
two inch pilot pas manifold connection with three 1 ineh pilol and ignition pas
connections, The steam supply piping is 6-inch diameter pipe rated for up to 450 pounds
of steam. The most recent physical changes to the Nare involved replucement of the fare
Hpin 1998, The NNA Flare treats vent gases from approximately 29 control valves, 304
reliel valves, 3 pump seals, 15 compressor scals, 14 sample stalions, and other flows
eenerted via maintenance or turmaround.

he NNA Flare is fed from twe primary headers with a main knockeut drum on each
header, The NNA Flare header feeds into the "New” NNA Nare drum {11-F-143, which is
a horizontal vessel with an infernal diameter of 172 Teet, and a nominal length of 36 feer
The NNA Flare header also feeds into the *O1d° NNA Flare Drum (LE-F-9) which is 4
horizontal vessel with an intermnal diameter of 9 fper 10.75 inches, and a nomjnal length of
6 feet. Two smaller knockout drums gre located on unit subheaders ond include the
Solvent Deasphalting Uni (S03A) Flare Deum (31-F-27) and 2138 Flare Drum {31-F-5),
A simplitied process fow diagram depicting the varfous sources of flow to the NNA
Flare is included us Appendix

The two headers feeding the two smaller knockout drumis are interconnected o allow
flow 1o ravel through cither one of (he headers. Flow can Nuetuate depending an the
pressure gradient present in the line gt the time of the event. The cambined header s fed
by

#3 Crude Unit relief valves

ra Sulfur Recovery Unpit (SRU) header

*  Diesel Desulfurization Uniy (D038} header

*  Propane bullets

= SIA Hare drum

* H] Sullur Recovery [nit (SRU) header

*  lsomerization Uni (ISOM) header

= Low I'ressurce Vacuum Gias O6 Unit (LPVGO) hender
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= Hydrogen Plant header
= 18" Kerosene Dreasphalting Unit (K1DS) header

* 12"Kerosene Deasphalting Unit (KDS) header
= High Pressure Vacuum Gas 05 Unit {HIPVGOY) header

MNaphtha Pretreater (NPT 1 header
*  Foul Water System (FWS) header

A series of monitoring instruments including vent pas, purge pas, and steam Mow melers,
and a Siemens MAXUM™ Edition 11 gas chromatograph with a thermal conductivily
detector (GCTCD) analyze the mputs to the Mare header prior 1o the Mare hip, ‘The vent
gas How reading, along with informution reparding composition from the GOTCD, is
used to sipnal the steam controller 1o adjust the amount of steam sent to the flare Lip.
Adjusting the amount of steam allows ihe Nare to operate with optimal conditions 1o
eisure proper combustion efficiency (ie. greater than 98%).  Additionally, recording
Mow rates and compositions allow MPC te evaluate the potential sources of flow more
dceurately and develop strategics for climinatin Lo reducing vent gas low.

'he NNA Flare services process umits in the NNA, H-Coal and Crude/Unilities areas,
The major process units that discharge to the flare include:

S Unit 2-121
SEA Unit 2-031)

£l SRU Units 2-16/107,

= #2SRU Units 2-119/120

* lsomerization Unijt 2-015

s LPVGO Unit 2-103

& HPVGO Unit 2-104

* KIS Unit 2-122

= NPT Unit 2-101)

* High Pressure Continuous Catalytic Reformer (HPMCUR) Unit 2-107
»  Hoiler #10

*  [lpjler 412

e Propane Bullets

*  Portion of the #3 Crude L nit 20723,
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212 Wasie Gas Volumetric and Mass Flow Rates

Phe waste pas volumelrie and mass ilow rles can be determined for the 1are systems by
ulilizing an ultrasonic Mow meter and GOTED, The volumetric flow rate of the vent s
ean be derived by an ulimsonic Now meter by determining the vent pas velocity and
using the known inner dismeter of the pipe in which the low meter is installed. The mass
Mow rate of the vent pas ean be derived by an ultrasonic low meter which uses the mass
Now rate of the vent pas and utilizes the caleulated vent pas molecular weight. The
GCTCD allows for the ealeulation of the waste gas volumetric and mass flow rates by
determining the composition of the vent pas. Inert species within the vent gas (hydropen,
oxypen, nitrogen, carbon monoxide and carbon dioxide) can be excluded from the
calculations. The averape waste gas valumetric low and mass fMlow rates for the NNA
Flure was determined for the A0-day period between July 1. 2013 and June 30, 2014,
Figures 2 and 3 below show the voluy metric and mass Nlow rates of the NNA [ are,

Buring the averaging period, umamounds in the HPVGO, SDA and #2 SRU occurred
cantributing to higher Mare Nows during start-up and shutdown of these units, Procedures
and profects ane being evaluated (o help limit the waste pas sent to the Nare during these
cvents. Since 2009, the NNA Flare has hod two {2y NPT tumarounds, two (2) HPCCR
lurmarounds, two (2} 42 SR turnarounds, two (27 SDA turnarounds, two (2) LPVGO
turmarounds, four (43 HPVGO turnirounds, one (1) #3 Crude/Vae Unit tumaround, one
(1) %] SR1J tumaround, and (1) DDS twmaroung plinned,
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Figure 2: NNA Flare Waste Gus Volumetrie (30 Day Rolling Average)
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Figure 3: NNA Flare Waste Gas Muss Flow Rates (30 Day Rolling Average)

300,000 - ]
m———fen Gas
oxcluding
& __supplemental
250,000 S e \
= J
] 200,000 ===
E [
3
T 150,000 =
£5a ]
]
i
[T}
7 100,000
3
= 4%
50,000 JHEE
T T I ¥ L T T T 1
Ty . iy 4 T ", T f 1n e T B
s e 5 e , o y o o 5 . a
VI L LM N T S s

- _ : : : .

213 Baseload Waste Gas and Vent Gas Flow Rates

The baseload waste gas flow rate can be determined for the flare systems by utilizing an
ultrasonic low meter und GOTCD, ‘The low meter s ciopable of caleulating the
volumetrie flow rate of the vent pas by determining the vent zas velocity and using the
known inner diometer of the pipe in which the low meter is installed, The GC/TOD
allows for the caleulation of the waste pas valumetrie flow rate by determining the
composition of the vent gas. Iner species within the vent pas (hydrogen, oxypen,
nitrogen, carbon monoxide and carban dioxide) can be exeluded from the caleulations,
The waste pas low rate reflec)s only the valalile orpanic com pound (VOC) content of the
overall vent pas composition. The average baseload waste pas flow rate for the NNA
Flare was determined o be 925,473 standard cubie feet per day (sefd) and the averaye
baseload vent gas Mlow rate was determined to be 3,033,228 sc[d for the time between
Tuly 1, 20013 and June 3, 2014,

Events that have been excluded from the base load caleulation include:
= RAXI013 DDS compressor shutdown
= 10152013 DDS Compressor Start Lp
=  IA2004 Extreme cold weather event
= HI02014 DDS [21-PSV-10 relieving to Mare

Pape 11



Waste Gas Minimization Plan
Marimthon Petroleum Company |Lp*
Catbettsbueg Belining, 11,0

¢ 2272014-31/2014 SDA Shuidown

*  JRA014 31-PSV-74 from the SDA lited to the Nare during stant up
* 4242014 DDS 121-I'8V 694 lilted 1o the fare

= 320014 Shutdown of SDA CcOmyressor

* 6102014 - 6/1372014 Refinery Wide Pawer Outope

214 Wenmitication of Constiluent Gases

Under normal refinery operating conditions, gases vented to the flage from the various
refinery units have o typical composition, This £S5 composilion varics between flases dye
lo the difference in the funclions of the units cach flare services, Cias composition is
Uetermined through the use of 4 GCTCD. This averape COMPOsiion can vary during
Maring incidents related 1o startup, shutdown, maintenance and turnareund aclivities, as
well as emerpency flaring siluations.  The following compositional analysis s what is
tvpical for the NNA Flare.
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Table 1: NNA Flare Buse Load Constituents

Component Average Maole %
Hydropen f6.3 )
_Oxypen 0.02 |
Milropen 2id
Methane 15.5 ]
| Carbon Monoxide 0.01 ]
| Carbon [Yoxide .08
Ethane 48
Lthylene .8
Acetylene 20107 |
Fropane 39 =2
Propylene 0,20 N
i-Butane .05 |
n-Butane 1.1
_i-Butene, Butene-1 0.03
| Irins-Hytene.? 0.0
cis-Butene-2 .01
| L3-Butadiene 0.03
=Pentane 3.5 =
Hydrogen Sulfide 6.0% 0"

L5 Waste Gas Mapping

Waste pas mapping of the NNA Flare header was conducted an [ecember 6-8, 2011
through the use of Isotropic tracing. Tracerco Dingnostics was on site to conduct 4 fTow
study by injecting o suitable rdiolrcer into the flare system and monitoring the
movement of the tracer using radiation detectors mounted externally on the wall, The
data provided by the Tracerca Diagnostics stedy allowed for (low velocity  and
volumeltric Mlow mies 1o be detenmined, as well as the identification of losses and leaks to
the tare systems, All flare header lines that were six inches or preater were mapped 1hat
had accessible injection points,

The map provided in A ppendix C indicates the waste pas Hows tor the NNA Flare, Flows
for each process wnit branch lipe were estimated using the following hicrarchy based on
the best data available,

L. Tracerco 13ata- Not all flare headers had available wps for Tracerco injections o
occur, however this data was determined o be the best available data for streams
where it was available,

Trucerco Daty distributed to process units based on unil component counts- |t
Trcerco data was available for header that had multiple process units ticd into
i, the Trucerco data was ow was divided umonpst those process units hased on
component counls,

I+
-
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3. Maximum keown flow fram @ large vent pas contribulor- 17 g control valve
associated with o process unit had a low meter sssocised with the valve, the
maximum How rate associated with this Mow meter was psed.

4 Flow indications- Flow indicators, which were brought an line for multiple unie

headers in 2013 are used 1o indicate increases in fMow. Engineering estimaes

based on Now indication changes and the header dinmeter were wsed il availuble.

AP-42 component uncontrolled leak rates- If none of the above ditn was

available, Mow rites were determined wsing AP-42 ook rates for components in

light liquid and Hils services. Sample station ek rates, reliel valve leak rates 1o

swtmasphere, pump seal leak rates, com pressor seal leak rates, and open ended line

leak mates (used for estimating block valve CIMISsions) were wsed.

L

It is of note that Mlows that are based of of the Tracerco study are only u snapshot in
time, and that 11 is possible for the ows to chan e depending on process unit events,

216 Historic Emission Feductions

Provided below is g listing of preventive measures completed over the past 5 ¥Cars,
These reductions represent 2 pood faith effort by MPC to reduce Naring prior 10 the
requirements of the CD, Where possible, an estimate of (he reduction is provided.
Subsequent updates 1o (his document will [ist all previously completed or implemented
actions conducted prior 1o the revision date,  All of the below prajects reduce Maring
because they reduce PIOCESS unit upscls,

Table 2: NNA Flare Reductions Previg usly Realized

[ Date Inastalled or Description |
Implemented

Frved Teaking recyele hydrogen control valve 102110299 iy HIMCOR. This
22013 resulted in an estimated 700000 sefd red uction in vent pas low and an
average estimated 60,000 seid wasie s,

Flow indication was added 1o the fuel pas purge on the HPVGO feed drum.
11013 This allowed for better control of Maw gaing tothe flare off of the drum.
This has deereased waste sas production by an estimated L0000 sefd,

Fuel gas knock out (K1) pats [01-F-7 and 122-F.7 were double Blocked on |
the blowdowns, This prevents poteatial excess fuel gas from getting into the

Bi2012

Nare system.

In the K135, the overhead receiver, the reeyele hydrogen, the makeup
87012 hydrogen, and the stripper averhead liguids sa mple stations have all been

labeled with a sign warning operations personnel to only wse venl 1o flare
when depressuring o sampling device. These vents were routinely lefl open.
In the lsom, hydropen knock out pots P-4 and F-6 are now Blocked i to the
Ei2012 Hare rather than continpously eracked. These were cracked 1o keep from

|_ | having to drain the pols. ]

—
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[ 27012 | In the Hy drogen Plant, F-1, F-7, and F-8 are now chosed unless the level in
Tt the drums gets high enough ta rieed (o be drained, N
The HPCCR debutanizer affgas control valve PCV-§ was leaking through
®2012 ta the tlare slightly, The valve has been double blocked in and wil| oty b
Mnblocked when needed.

HPCCR debutanizer offgas sample station has been labeled with a sigi
82012 warning to only wse vent to Mare when depressuring a sampling device,
" These vents were routinely left apen,

21T Flare-Specific Planned Heduclions

CRLLC is currently in the evalumion stpes on multiple projects to reduce the overal]
Wilste 2as prior to the June 30, 2016 waste gas limit deadline, 1he evaluations listed
below will be complete by June 30, 2016:

*  Install deinventory piping to limit fly ring during planned unit oulages for all
process arcas associated with the NNA fiare < ystem,

* Install piping system to allow recyele hydrogen ofT of the HPCCR high pressune
teed drum to be routed 1o the sour Tuel system.

*  Install a buck-up com pressor to 2-35-GC-17 to handle bulane when the SDA
hutane compressor shuts down,

= [Install a flare pas Fecovery sysiem.

All four Nare systems have had Now indication installed on select unit branch lines 1o
help determine potential leakages in fare header equipment. The indication wscs a
thermal probe installed in the flare line 1o detect Increases or decreases in thermal activity
10 the line that could be indicative of an increase or deerease in Mow. The indication may
be used 1o show increases in flow wiaresult o areliel valve or block valve leaking. The
yuality of the dua provided by the low indication 15 still being evaluated by CRLLC
Technical Service Depariment.

2.2 Lube Flare
221 Equipment and Controls

The Lube Flare was installed in August 2005 and is equipped with o John Link designed
lare tip, The original installation consisted of an clevated, steam-assisted. simple Mare,
with an ignition system and piping for the center steam, upper steam ring, pilot pas, and
three ignition tubes, The sleam supply piping is 2-inch diameter pipe ruted up o 420
psig. Since its installation, thepe have been no modifications 1o the flare tip or tip
feplacements.  The Lube Flare combusts vent gases from 5 coniro valves, 230 reliet
vilves, 38 pump scals, § compressor vents, 14 sample stations, and other flows generated
vid maintenance or turnaround,
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The elevated Lube Flare stack consisis of a 108-inch dismeter Mare base riser lapenng to
Jt-inch diameter outlet at the base of the Nare tip, The (otal height of the lare stpck
wssembly is 210 feel, and is sell-supported. The Lube Flare header feeds into the Lube
Flare Drum (14-F-10).  The main Lube Flare header is fed by severnl subheaders
equipped with knockout drums including the South Area Flare Drum (11-F-33), New
I"Chem Hot Blowdown Drum (14=1-16), and Old PChem Haot Blowdown Drum (14-F-] ).

The HSAIFQS-C Nare tip assembly was installed in Avgust 2005 by John Zink as a pairt
ol the new flare installation. The fare tip has a dismeter of 3 feet 7 inchos and a length
of 10 feet | inch. It includes o 2-inch center steam conncetion, which Injects steam into
the center of the vent pas How just above the Auidic seal, and a d-inch upper steam
manilold connection, meluding an upper steam ring, stem risers, and steam spider tips.
Also included is a 1-inch pilot gas manifold connection with [-inch pilot connections and
L-inch ignition pas connections,

The Lube Flare header is outlined in the Simplified Schematic included i Appendix [,
The flare header consists predominantly of four sechions, including downstream flow
from the old PChem Hot Blowdown Drum (14-F-T) the new PChem Hot Blowdown
Drum (14-F-16), Propane Cavern Deums (16-F-1 and 16-1-2, and the South Arca Flare
Drem (11-F-33).

A senies of monitoring instruments nclufing vent pas, purge gas, and steam Now meters
and & GCTCD analyze the inputs to the Mare header prior 1o the Mare tip. The vent pas
How reading, along with information reganding composition from the GOYTCD, is used to
stgnal the steam controller 1o adjust the amount of steam sent te the flare tip, Adjusting
the amount of steam allows ihe flare to operate with optimal conditions to ensure proper
coimbustion elficiency (i.c. greater than D8%%), Additionally, recording Now rotes and
compaositions allow MPC 1o evaluate (he potential sourees of low more accurntely and
develop strutegics for climinating or reducing vent gas low.

The Lube Flare services the majar equipiment in the #5 Vacuum and Crude Units (Units
1-037 and 1-047), Petrochemical Units (Cumene Unit 1-035, ADS Unit 1-028, Sulfolane
Linit 1-0273, Relining Unirs {Lower Gas Con Unit 2-002, San Gas Unit 2030, LPCCR
Unit 1-044, Guard Case Unit 1-04, LEP Unit [-043) and storge areas (Butane Cavern
[-023, Propane Cavern 1-016).

2.2.2  Wasie Gas Volumetric and Mass Flow Rates

The waste gas volumetric and mass flow rates can be determined for the flare systems by
utilizing an ultmsonic Now meter and a Siemens MAXUM™ Edition M GESTCD, The
volumetric flow rate of the vent gas can be derived by an ultrasonic flow meter by
determining the vent eas velocity and using the known inner diameter of the pipe in
which the flow meter is installed. The mass flow rate of the vent gas can be derived by
an ultrasonic ow meter which determines the mass How rate of the vent gas and utiljzes
the calculmed vent was molecular weight. The GO/l'ep allows for the caleulation of the
waste gas volumetric and mass Mow raes by determining the composition of the vent gas,
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Inert species within the vent gas (e, hydrogen, oxygen, nitrogen, carbon monoxide qnd
carbon dioxide) ean be excluded from the ealeulntions. The averape waste s
volumetric low and mass flow rates for the Lube Petrochem Flare was determined for
the 30-day period between July 1, 2003 and June 30, 2014 and aee shown in the graphs in
Frgure 4 and Fipure 5,

During the averaging period, Wwmarounds in the Guard Case Unit, ADS, Cumene, and
LPCCR occurred contributing to higher flare Mows duri ng start-up and shutdown of these
units. Procedures and projects are being evaluated to help limit the waste gis sent to the
lare during these events. Since 2000, the Lube Flare has had five (3) ADS wrnarounds,
two {2) Guard Cpse turnarounds, two (2) LPCCR lurnarounds, one (1) #5 Crude/Vace Unit
turnaround, and one (1) Cumenc Unit tumara und plinned.

Figure 4: Lube Flare Waste Gas Volumetric F low Rate (30 Day Rolling Ave rage)
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Figure 5: Lube Flare Waste Gas Mass Flow Rate (30 Day Rolling Averase)
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223 Baseload Waste Gas and Vent Cins Flow Rates

The basclowd waste pas Mow rate can be detenmined for the fMare systems by utilizing an
ultrasonic Mow meter and Ge7 FCD. The Now meter is capable of caleulating the
volumetrie low rite of the vent gas by determining the vent gas velocity and using the
known inner diameter of the pipe in which the fow meter is installed, The GCTCD
allows for the caleulmion of the waste gas volumetric Mow rate by determining the
composition of the vent pas Inert species within the vent pas (e, hydrogen, oxygen,
nitragen, carbon monexide and carbon dioxide) can be excluded from the caleulutions,
The waste pas Mow rate rellects only the VOO content of the overall vent gas
compasition. The average baseload waste pos Now e for the Lube Flare was
determined to be 722,735 sefd and the average baseload vent pas flow rate was
determined to be 1,986,521 scfd for the time between July 1, 2003 and June 30, 2014,
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The following days dats was excluded from the bascload calculations due to events
assoctated with stant-up, shutdown, and mallunction:

= WM LPCCR 44-1"SV-54 relieved ta the 1lare

* B0 Cumeme RV lifted 1o the lare

= B/1S2013 Cumene 35-PSV-17] relieved 1o the flare

= 9232003 #5 Crude shutdown lead to high nitrogen sweeps poing to flare
* 112014 #5 Crude 41-PSV-118 lilted to the Nare

*  1/1R2014 45 Crude venting from fractionator reflux Jdrum

= 1720014 Cold Weather Event

* 57272014 Cumene 35-PSV-12] lified to the flare
« 61020014 - 6132014 Relinery Wide Power Outaye

224 Identification of Constituent Gases

Under normal, relinery operating canditions, gases vented to the are from various
eefinery units have a typical composition.  This pas composition varies between Hares
due to the difference in the funclions of the units cach Mare services. Gas composition is
determined through the use of g GOTCD. This averpe composition can vary during
fMaring incidents related 1o startup, stutdown, maintenance and turnaround activitics, s
well as emergency Maring situations, Table 3 presents typical pus compasition for the
Lube Flare,
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Table 3: Lube Flare Base Load Constituents

I_ Component | Average Maole %
Hydropen 36
Oxvgen .03
Mitropen LT8 =
| Methane 233 4
 Carbon Monoside | 0.03
| Carbon Dioxide 0.14 N
Ethane 449
Lthylene 22
Acctylene 40107 —
P'ropane e
Propylene 1.1 _
i-Bulane 1.5 ]
| n-Butane r
- Butene, Butene-1 0.08 5
trans-Hutene- 2 0,04 -
| cis-Nutene-2 _ 0.03
| L3-Butsdiene l4*i0’
 i-Pentanet 4.8
Hydrogen Sultule 0.4

225 Waste Gas Mapping

Waste gas mapping of the Lube Flare Beader was conducted on September 20-22, 2011,
through the use of lsotropic racing. Tracerco Diagnostics was on site to conduet a fow
study by injecting a suitable radiotracer into the Aare system and monitoring the
movement of the tracer using mdistion Jdetectors mounted externally on the pipe. The
datn provided by the Tracerco Diagnostics study allowed Tor low velocity and
volumetric Now rtes 1o be determined, as well as the identification of losses and leaks 1o
the flare systems,

The map provided in Appendix 13 indicates the wisle pos Nows for the Lube Flare, Flows
for cach process unit branch line were cstimited using the following hicrarchy based an
the best data uvailable,

I. Tracerco Data- Not all Mare headers had available taps for Trcerco mjections 1o
aceur, however this data was determined 1o be the hest available data for streams
where it was available,

2. Tracerco Data distibuted to process units based on unit component counts- |f
Tracerco data was available for a beader that had multiple process units tied ino
i1, the Tracerco data was ow wis divided amangst those process units based on
camponent counts.
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3. Maximum known flow from o larpe vent gas contribitor- If a contrul valve
wssociated with a process unit had a flow meter associnted with the vilve, the
maximum flow rate sssociated with this How meter was used.

4. Flow indicalions- Flow indicators, which were brought on line for multiple unit
headers in 2003 are ysed o indicate increases in flaw, Engincening estimates
based on Now indication changes and the header dinmeter were used IFavailahle,

2. AP42 component uncontrolled feak rates- IF none of the shove data was
available, flow rates were delermined using AP-42 leak rules for components in
light liguid and Bas services. Sample station |sak res, reliel valve leak rates 1o
amosphere, pump seal Jeak Files, compressor seal leak rates, and open einded line
[eak rates (used for estimating hlock valye CIMISSI0ns) were used.

IUis of note that flows that are based off of the Tracerca study are only a snapshot in
time, and that it is possible for the Nows to chan pe depending on process unit CVenls.

226 Historie Emission Reductions

Frovided in Table 4 below is 4 listing of preventive measures vompleted for the Lube
Flare over the Past 5 years. These reductions represent a good faith effort by MPC 10
reduce flaring prior 1o the requirenients of the CD. Where possible, an estimate of (ke
reduction is provided. Subsequent updates 1o this document will list gll previous|y
completed or implemented actions conducted prior to the revision dage. All of the below
projects reduce Maring because they reduce process unit Upsels.

Table 4: Lube Flare Red uctions Previously Realized

[ Year Installed or | Deseription ]
- Implemented | .

A block valye connecting the reduction hydeopen and the are had
a2 remained cracked os part oF nosmal opertions as a purge 1o the flare.
This valve js nnﬁnﬁ]uﬁ@ﬂﬁn._
I the Sulfolane Unit, (he dehexanizers that handle reformate from the
o two CCRs routinely vent to the flare, Cptimization in the debutanizers iy
S the CCRs have reduced the amount that these dehexanizers haye been
required fo vent.

Condensing system in the Cumene Unit 1o knock out sdditjonal
hydrocarbon cmissions and have them sent back to the slop systeimn, This
system has dropped the benzene emissions during these events to below |

— . e W |

October 2013

227 Flare-Specific Planned Reductions

CRLLC 15 currently in the evalumion *lpes on multiple projects to reduce the overall
Wilste pas prior to the June 30, 2016 waste eas limit deadline. The evaluations lisied
below will he complete by June 30, 2016

*  Reroute reduction hydrogen back 1 the reactar rather than send it 1o flare,
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*  Deinventory svstem to rogre Lmissions o sour fuel during planned outages to
limit Maring.

* Rerouwte gases from dehexanizers in the Sulfolane to minimize laring from these
units,

* Reroute deinventory piping from propane and butane caverns (o sour fuel,
Install an additional stranded Bits compressor to ensure streams listed above can
be pressured to sour fuel,

* Installation of a flare pas TCOVErY svstem.

Multiple projects ane being evaluated to minimize high waste gas periods on the Lube
Flare. The major flare plan being evaluated includes adding a fare pas TeCOVery system
to this fare for periods when large volumes of pases arc being de-inventorisd from the
urits,

Chher projects being evalumed include rerauting the reduction hydrogen trom the LPOCR
back into the #1 Reactor and adding a new de-inventory system for the Cumene Linit. The
LIMCCR reduction gas, which consists muostly of hydrogen and light ends off of the
reactor, will see an estimated 1oyg) reduction of vent gas of 700,000 scld vent gas nnd
00,000 scfd waste gas, This project is contingent on evaluating the patential damaye
caused by the addition of maisture 1o the reactor catalyst causing mare rapid deactivity of
the catalyst. A fMure BilS recovery system, which will have excess capacity for this gas,
could also eliminate the need for this prujeet.

In the Cumene unit where bensene can cause flaring emissions issues, a deinventory
s¥stem is being designed 1o condense and knock out these emissions belore they pet 1o
the flare. Tuble § presents a summary of planned waste gas reductions for the Lube
Flare.

Tabhle 5: Luhe Flare Planned Rreductinns

| | Total Flow
Total Vent | Tutal YWaste : !
Process Equipmemt Crag Flosw Lans Flow Hrf!l\:-:_llun 'Jm'_r Projects Completion
; i (SCFR) Repair e
LSO {SCEH (SCEIN

ke

Cuomene Reaciors

Conatructing a

axstem o condense
additional waste yas

WZ00e

All four Mare systems have had flow indication
help determine potential le
thermal probe installed
inthe line that could he mdicative
be used 1o show increases i Mow

nkares in
i the fare 1

Technical Service e pariment.

ne to detect increases
of an incrense or de
45 a result of a relief valve or block v,
quality of the data provided by the Mow indication ix il being evaluated b ¥
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23} FCC Flare
231 Eguipment and Controls

The FCC Flare was originally installed in June 1982, The original installation consisted
ol a “simple,” self supported, steam assisted, elevated Tare wud an ignition system. All
pipang for the center steam, upper steam ring, pilot gas, and three ignition tubes was
included.  The steam supply piping was 6-inch diameter pipe rated Jor up to 450 pound
steam. The most recent physical changes to the fare invalved replacement of the Mare tip
in October 1992, hy NAO, with the NFF-RC flarc tp assembly. The fane tip has a
diameter of 48 inches and o length of 12 feel, as well as g 3-inch center steam connection,
which injects steam into the eenter of the vent gas flow just above the Muidic seal to
prevent the potential of hack bum in the tip during low pas flow conditions. A 6-inch
external steam manifold provides steam 1o the upper novzles which contral smoke
emissions and aid in proper combustion. A copy af the Rwility plot plan showing the
loeation of the FCC Flare is included in Appendix E.

The elevated FOC Flare stack consists of a 7.1 feet diameter Nare riser tapering 1o 487
near the top with a length of 228 feet. The toial height of the flare stack assembly is 250
feet.

The FCC Flare header feeds into the FCC Unit Flare Drum (2-117-F-1), which is
horizomtal vessel with an internal dizmeter of 12 feet and length of 50 feet. The FOC
Flare header is outlined in the Simplified Schematic inelided as Figure 4. ‘The Nare
Beader system for the FCC flare collects and delivers vent pases lrom the FOC Unit {Unit
2-10%), Upper Gas Con Unit (Ut 2-1100, Cyicy lreating Units {Units 2- [3), Gasoline
Treating Unit (Unit 2-1 L4}, and the Heny Recovery Units (Unit 2-116). Goses which are
vented from these areas, either from system over-pressurization eaused by a malfunction
or, flow into the FCC Flare Knockout Drum (2-117-F-1) and ultimately to the fare tip.
The FCC Flare combusts vent gases from approximately 38 relief valves, | pressure
control valve, 4 pump seals, 3 sample stations, | compressor vent, 15 hlock valves, | fuel
gas sweep, and other Nows generated via maintenance or wmamound.

A series of monitoring instruments meluding vent gas, purge pas, and steam Tow melers
and a Siemens MAXUM™ Edition Il GC/TOD analyze the inputs 1o the Nare header
prior to the Mare tip, The vent pas flow reading, along with information regarding
composition from the GC/TCD, is used 1o signal the stcam controller 1o adjust the
wmount of steam sent to the flare tip. Adjusting the amount of steam allows the {lare to
operate with optimal conditions 1o ensure praper combustion efficicney (e, greater than
URTA) Additionally, recording flow rates and compositions allow MPC to evaluate the
patential sources of How more accurately to develop strategies for eliminating or
reducing vent pas flow,
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232 Waste Gas Volumetric and Mass Flow Rites

The waste pas volumetric and mass How rates can be determined for the flare systems by
using an ultrasonic low meter and GCTCD. The volumetrie llow rate of the vent pas can
be derived by an wlirnsonic flaw meter by detennining the vent s veloeity and using the
known inner diameter of the pipe in which the flow meter is mstalled.  The mass Now
rate of the vent gas can be derived by an ulimsanic Mow meter by determining the mass
fow rate of the vent gas and the caleulsted vent s molecular weight. The GO/TOD
allows for the caleulation of ihe waste pas volumetric und mass Now rates b ¥ detenmining
the composition of the vent Bas. Inert species within the vent gas thydrogen, oxypen,
mitrogen, carbon monoxide and earbon dioxide) can be excluded from the caleulntions,
Figures 6 and 7 presents the average waste pas volumetric flow and mass {low rates for

the FOC Flare was delermined for the 365-day penied between July 1, 2013 and June 30,
200 4,

During the averaging period, wmarounds in the FOC and the Upper Gas Con. Unig
occurred contributing 1o higher Mare Mows during start-up and shutdown o these unins,
Procedures and projects are being evaluated o help limit the waste Bas sent to the {lare
during these events. Singe 2009, the FCC Flare has Just had these unit lurnaround
planned.

Figure 6: FCC Flare Waste Gas Volumetrie low Rarte {30 Day Rolling Average)
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Figure 7: FCC Flare Waste Gas Mass Flow Rate (30 Day Rolling Average)
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233 Baseload Waste Gas and Vent Gas Flow Rates

The bascload waste gas low rate can be determined for the flare systems by utilizing an
ultrasonic flow meter and GOACD, The flow meter is capable of calculating the
volumetrie flow rate of the vent pas by determining the vent gas velocity and using the
known inner diameter of the pipe in which the fMlow meter s installed. The GC/TCD
allows for the calculation of the wisle gas volumetric flow rate by determining the
composition of the vent gas. Inert species within the vent pas (hydrogen, oxypen,
nitrogen, carbon monoxide and carban dioxide) can be excluded from the caleulations,
The waste gas flow mte reflects anly the YOU content of the overall vent as
composition. The averape baseload waste gas flow rate for the FCC Flare was determined
1o be 407,349 scfd and the average bascload vent pas flow rite was determined to be
Y4 7.503 scld for the time between Jul ¥ 1, 2002 through June 30, 2013,

The following days data was excluded fram the bascload caleulutions due to cvents
associated with start-up, shutdown, and mallunction:

*  IAA2004 Extreme Cold Weather Event
= V72004 FOC Stan Up
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* MIR2004 - 50652014 W Gias Compressor shut down
= 6102004 6/13/2014 Refinery Wide Power Oulage
* G132014 High Mow due 1o low combustion zone net heating value false readings

2.4.4 [dentification of Constituent Giases

Under normal reflinery aperating conditions, gises vented 1o the Mare from the vilrous
refinery units have ; typreal compoasition, ‘This EAS composition varies between Mares due
o the diflerence in the functions of the unis vach Mare services, Gas composilion s
determined through the wie of 3 GOTCD, This AVCRALE composition can vary during
Naring incidents related o stantup, shutdown, maintenance and tumaroun aclivitics, as
well as tmergency flaring situmtions, Table o lists tvpical haseload chemical constituenty
for the FCC Flare.,

Tuble 6: Foe Flare Base Load Constituents

[~ Component [ Aversge praic v |

|__l.!ﬂm1=£n_ == S T 4
— Owvgen [ B
L Nirogen | 50—
| Methane -
_Carbon Monoxide | 038
| Carbon Dioxide | — 57—
— _Ethane T A
—Eivlene 1™ g5
I___ff_b'i.f“-‘ﬂf_ _I_ LT _ﬂ
—_Fopane |y — ]
I I
- Mluane | g Sy
Lk wlene, Hutene.] | 917
. tans-Butene.2 |~ _E?___J
—Eiluteney | g o
— Lt Buidiene [ T ygeigT
I-Pentane T

Lﬂ}'iﬂﬁi"@t_ 55400

235 Waoste Gas Mapping

Wiste pas mappmng of the FOC Flape wits conducted an December 16-17, 2011 througl
the use of isolropic ircing. Tracerco Diagnostics was an site to conduct g fTow study by
injecting a suitahle radiotracer into the are system and monitoring the movement of the
Iracer using radigtion detectors mounted extemal] ¥ on the pipe, The darg provided by the
Tracerco Diagnostics study allowed for flow velocity and volumetrie flow raics to he
determined, as well ug the tdentification of losses and leaks into the flare syslermns.
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The map provided in Appendix I indicates the waste gas Mows for the FOC Flare, Flows
for each process unit branch line were estimated using the following hierarchy hased on
the best data available,

I. Tracerco Data- Not all flare headers had availahle laps for Tracerco injections to
accur, however this data was delermined to be the best available data for streams
where it was available.

Trucerco Datn distributed ta process units based on unit component counts- Jf

Fracerco datn was available for o header that had multiple process units tied into

it the Tracereo daty was low was divided amongst those process units based an

fomponent counts,

3 Maximum known {low Irom a larpe vent Bas contributor- If o contro] vylve
associated with @ process unit had @ low meter associated with the vilve, the
maximum Now rate associated with this flow meter was used,

4. Flow indications- Flow indicators, which were broupht on line for multiple unit
headers in 2013 are used 10 indicate increnses in fow. Engineering estimates
based on Mow indication chan ges and the header diameter were used i available.,

5. AP-42 vompanent uncontrolled leak mtes- |If none of the above daty was
available, Now rates were determined usiog AP-42 leak rates for components in
light liquid and gas services, Sumple station leak mtes, relier vilve leak rates 1o
atmosphere, pump seal [eak rates, compressor seal leak rates, and o pen ended line
leak rates (used for estimating block valve CMISSTONS) were used,

I

It &5 of note that flows that are based aff of the Tracerco study are only a snapshot in
time, amd that it is possible for the lows 1o change depending on PEOCCSS unit evenis,

236 Historie Emission Red uetions

Provided below i 4 listing of preventjve meisures completed over the past 5 ¥Lars,
These reductions represent g good faith effort by MPC 1 reduce Waring prior to (he
requirements of the €. Where possible, an estimate of the reduction s rrovided.
Subsequent updates o this document will list all previously completed or implemented
actions conducted prior to the revision date,

Table 7: FCC Flare Reductions Previously Realized

Year Installed |

or Deseription Reason for Reduction
Implemented = s ] T
Fuel gas purge from FOC Fugl Lias [num
| 012 (2 016-F-34) was equipped with electronic Waste Gas Calculation
T | mueasuring device for sceurate Mow Reduction
|_ e measurement
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237 Flae-Specific Planned Reduclions

Fhe refinery is in the process of evaluming the installstion of o piping system to help
clevate the load on the flare during planned unit outages. The evaluation of these plans
will be complete by June 30, 2016,

Al four Hare systems have had flow indication installed an select unit branch lines to
help determine patential leakages in Mare header cqui pment. The indicmion uses a
thermal probe installed in the Mlare line tu detect increases or decreases in thermal activity
in the line that could be indicative of an increase or decrease in How. The indication may
be used to show increases in flow d4s aresult of a reliel valve or block valve leaking. The
quality of the data provided by the flow indication 5 still being evaluated by CRLLC
Technical Service Department,
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14 Alky Flare
24.1  Equipment and Controls

CRLLCs Alkylation Unit Flare (Alky Flare) was installed in February 1979 and
equipped with o John Zink design tip. The original installation cansisted of an elevated.
steam-assisted, fare, and an ignition system.  All piping for the upper steam ring, pilot
eas, and three ignition whes was included. The steam supply piping is 6-inch diameler
pipe mted for up to 450 psig steam.  The most recent physical clunges 1o the flare
invalved replacement of the Nare tip in March 1989, by John Zink, with the STF-5-16
tlare tip assembly,

The elevated Alky Flare stack consists of a 6-feet diameter lower stack, a 4-feet diameter
middle stack, and a 3-feet diameter upper stack and flare tip riser with a length of 238
teet. The total height of the flare stack assembly is 250 feet and 7 inches, and is self-
supponied.,

The STF-5-36 flare tip assembly was installed in March 1989 by John Zink. The Nare tip
has a diameter of 36 inches. Tt includes o 6-inch upper steam manifold connection,
including an upper steam ring, steam risers, and sleam spider tips. The 6-inch steam riser
splits into 39 steam jets. Also included is a 2-inch pilol pas manifold connection with
three 1-inch pilot and ignition pas connections.

The Alky Flare header Ieeds imo the Alky KO Drum (2-11-F-34), which is a horizontal
vessel with an internal diameter of 12 feet, and o tangent-to-langent length of 44 feer,
Additional knockout drums include the 1ot Blowdown Drum (2-11-F-18), which feeds
nto the Alky KO Drum and is a horzontal vessel that his an internal diameter of 12 feet
and a tangent-to-tangent lenpth of $6 feet and @ secand Flare KO Drum (2-11-F-36)
downstream of the Alky Flare KO Drum, which is a vertical vessel with an internal
drumeter ol 4 feet and a tangent 1o tangent length of 5 feet,

The Alky Flare header is outlined in the Simplified Schematic included in attachment F,
The Hare header system for the Alky Flare collects and delivers vent gases from the Alky
Unit, Saturate Gas Unit, portions of the Lower Gas Concentration Unit, #3 Crede Unil,
Blender, and several LPG spheres. Gases that are vented Irom these areas, either from
system over-pressurization caused by malfunction or any other reason, Mow inlo various
knock out drums,  Most of the fare streams [Jow directly to the Alky KO Drum:
however, the #3 Crude Unit first lows into the Hot Blowdown Drum (2-11-F-18) and
then to the Alky KO Drum and the Blender header is downstream of the Alky KO Drum
s liquids from this stream ow into a KO Drum and are then rerouted back to the Alky
KO Drum and then ultimately to the Mare tip. Prior to the Alky KO Drum, uny flared
streams in the Alky \hat may contain hydrofluoric acid are first neutralized  with
potassium hydroxide caustic in the acid relief neutralizer, The Alky Flare combusts vent
pases from approximately 149 reliel valves, 13 sample stations, 93 block valves, 20 puIp
seals, 4 control valves, 5 purges (4 nitrogen, 1 fuel pas), and 1 compressor seal, along
with other lows generated via maintenance or wenaround events,
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A series of monitoring instrumenis ncluding veat gas, purpe gis, and steam Now meters
and a Siemens MAXUM™ Edition 11 GETCD analyze the inputs to the Hare header
prior to the flare tip, The vemt was flow reading, ulang with information regarding
composition lrom the GOTCD, s used to signal the steam controller 1o adjust the
amount of steam sent 1o the flare fip. Adjusting the amount of steam allows the flare 1o
operate with optimal conditions to ensure proper combustion etficiency (i.c. preater than
#8%). Additionally, recording fow rates and compasitions allow MPC 1o evaluate the
potential sources of low moge accurately and develop strtegies for eliminating or
reducing vent gas flow.

242 Waste Gos Volumetric amd Mass Flow Rates

The waste pas volumetric and mass flow Filles can be determined for the flare systems by
ustng an ultrasonic flow meter and GCY FCD. The volumetric flow mte of the vent pas
can be derived by un ultrasonic flow meter by detenmining the vem gas velocity and
using the known inner diameter of the pipe in which the Now meter is installed. The
mass How rate of the vent pas can be derjved by an ultrasonic flow meter by determining
the mass Tow rate of the vent vas and the caleulated vent pas moleeulur weight.  The
GETCD allows for the caleulation of the waste eas volumetrie and mass flow rates by
determining the composition of the vent gas. Inert specics within the vem gius (i,
hydrogen, oxygen, nitrogen, carbon monoxide and carbon dioxide) can be excluded from
the caleulations. Fipures 8 and 9 show the average wasie £os volumetrie flow and mass
flow rates for the Alky Flare was determined for the 365-day period between July 1, 2013
und June 30, 2014,

During the averaging period, turnarounds in the Alky and the Lower Gas Con Units
vccurred contributing 1o higher Mare Nows during start-up and shutdown aof these units,
Procedures and projects ane being evaluated to help limit the waste gits sent (o the (lare
during these events. Sipee 2009, the FCC Flare has had the Alky Unit involved in three
(3) planned tumarounds and one (1) #3 CrudeVae Unit planned tumaround,
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Figure 8: Alky Flare Waste Gas Volumetric Flow Rate (30 Day Rolling Average)
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Figure 9: Alky Flare Waste Leas Mass Flow Rate (30 Day Rolling Average)
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243 Basclowd Waste Cas and Vent CGas Flow Roles

The bascload waste pus tow rage cint be determined for the flare Systems by utilizing an
ultrasonic flow meter and GCY I'CD. The flow meter is capable of caleulating the
valumetric flow rute of the vent peas by determining the vent eas velocity and using the
known inner diameter of the pipe in which the Now meter is installed, The GC/TCD
allows for the caleulation of the waste gas volumetric flaw fute by determining the
composition of the vent pas. Inen species within the vent pas (e, hydrogen, oxygen,
nitrogen, carbon monoxide and carbon dioxide) can be excluded from the caleulntions,
The waste pas flow rate reflects only the VOU content of the overall vent pas
composition. The averipe baseload  waste pas llow mite for the Alky Flare wus
delermined to be 382,457 sefd and the average baseload vent pas flow rate was
determined 1o be 1,467,360 scfd for the time between July 1, 2013 through June 30, 2014,

The following days dara was excluded from the baseload caleulmtions due to events
associsted with start-up, shutdown, and malfunction:

* WI92013 Hydrog bleeder valye apen caused High HpS in gaing o Alky Flare
* 9212013 Hydrog unit shutdown

Pape 32



Waste Gias Minimization Flan
Marathon Petroleum Company LP
Cillestsburg Hetining, LLC

o 232013 Stranded Gas compressor shutdown

*  1VI4/2013 Depropanizer shutdown

= 1772014 Extreme Cold Weather Fvent

* 172014 Depropanizer upset caused 50, Excecdence
o« O02004 - 61372014 Refinery-Wide I"ower Outage

244 [dentlication of Constituent Gases

Under normal, refinery operting conditions, pases vented to the fare from various
refinery units have a typical chemical compaosition, This gas composition varies between
flares due 1o the difference in the functions of the units cach Nare services. Gos
composition is determined through the use of a GC/TCD. This AVEMIEC COmposition can
vary during Maring incidents related 1o startup, shutdown, maintenance and tumaround
activities, as well as emergency Haringe situstions. Table § presents typical pos
compositional for the Alky Flage,

Table 8: Alky Flare Base Load Conslituents

' Component Average Mole %, |
Hyvdrogen [§.5
CIvpen _ .6 N
| Nitrogen 23.5
Methane 16,6
Carlbwon Muonoxide 0.0z
Carbon Dioxide | 0.2 4
Ethane .2
Ethylene 2.1
Acetvlene 9007 ]
| Propane ) |
Propylene 0.5
i- Bt i3 =
n-Rutane i.1 ]
-Butene, Hutene-1 0.1 '
trans-Mulene-2 0
cis-Dutene.2 (.06
|.3-Butadiene 7.3*10°
i=Pentane | | 4K .
e
Hydrogen Sultide Ll .

245 Waste Gus Mupping

Waste pas mapping for the Alky Flare header was conducted on Seplember 20.22, 2011
throtph the yse of isotropic tracing. Tracerco Dingnostics was on site to conduct a flow
study by injecting a suitable radiotmeer nto the Aare system and monitering  the
movement of the tracer using radiation defectors mounted externally on the pipe work,
The datay provided by the Tracerco Dingnostics study allowed for flow velocity and
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volumetric flow rates to he determined, as well ns the wlentitication of loses and leaks 1o
the Hare systems.

The map provided in Appendix I indicates the waste gas flows for the Alky Flare, Flows
for cach process unit branch line were estimated using the following hierarchy based on
the best data available.

I Tracerco Data- Not all flare headers bl available taps for Tracereo mjections to
occur, however this data was determaned to be the hest aviilable data for streams
where it was available,

L Tracerco Data distributed 1o process units based on unit component counts- [f
Tracerco data was available for a header that had multiple process units ticd inte
it, the Tracerco data was (low was divided amongst those process units based on
cemponent counts,

3. Maximum known How from a large vent pas contributor- If a4 control valve

associaled with a process unit had a flow meter associoted with the valve, the
maximum flow mic associated with this Now meter was used.

4. Flow indications- Flow indicators, which were brought on line for mulliple unit
headers in 2003 ure used 10 indicate increases in flow. Lngineering estimates
based on fMlow indication chan ges and the header diameter were used tF available,

3. AP2 component uncontrolled leak rates- IT none of the yboye data was
available, low rates were determined using AP-42 leak rates for Components in
light liquid and pas services, Sumple station leak rates, relief valve leak rates 1o
atmosphere, pump seal Teak rales, compressor seal leak rates, and o pen ended ling
teak rates (used for estimatin £ block valve emissions) were wsed,

[t is of note that tlows that are based ofl of the Tracerco study are only a spapshot in
time, and that it is possible for (he flows to change depending on Process unit events,

246 Nistoric Emission Reductions

Provided in Table 9 below js 4 listing of preventive measures completed for the Alky
Flare over the past 5 years. These reductions repeesent a rood fanh effort by MPC 10
reduce flaring prior to the requirements of the CI). Where possible, an estimate of the
reduction is provided. Subsequent updates to this document will list all previously
completed or implemented actions comducted prior 1o the revision date.

Table 9: Alky Flare Reductions Previously Realized

Year Installed
or Description Reasan for Reduction
Implemented

Fueel gas purpe from South Area fuel druin
2012 was equipped with electronic mesuring
device for accurate Mow measurement

Waste Gias Caleulation
Reduction
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24.7  Flare-Specific Planned Reductiong

Multiple projects are being evaluated for the Alky Flare for use during  cquipment
maintenance, All of these prajects are still in the evaluation stage and have not vet been
Nnalized.

CRLLC is currently working on developing a plan to handle waste pas duning u planned
shutdawn of equipment an the Alky Flare, CRLLC is evaluating the addition of 4 fare
Bas recovery system for the Alky Flare tha would be wlilized mostly during unit
shutdowns. This ean be done by cither building a separate COMPressor system or lying
into the potential compressor ot the NNA Flare that is alsg being evaluated. IF this is not
done, then CRLLC will install piping system 1o direct the Lases to the Stmnded Gos
Compressor (2-30-GO- 10,

CRLLC is evaluating additional systems 1o handle pases when the Debutunizer Tower
and Hot il Heaters ejther malfunction or require maintenance. These pases have
historically pone to (he flare, and cannot be sent 1o stordpe because of the patential 1o
have HF acid nssociated with their discharge,

All four Nare systems have had How indication installed on select unit branch lines 1o
Relp determine potential leakages in Mare header cquipment. The indication wses o
thermal probe installed in the flare line to dotect inereases o decreases in thermal activity
in the line that could be indicative of an incrense or decrease in tow. The indication may
be used 1o show increases in Mow as o result of o reliel valve of block valyve leaking, The
quality of the data provided by the ow indication is stll being evaluated by CRILC
Technical Service Depariment,
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3.0 Refinery-Wide Fla ring Prevention Measures
31 Administrative Policies and Procedures

Itis the policy of MPC 1o assure that process vents are designed to send vent gises 1ooa
relinery lare 1o sately burn vent pases and reduce the potential for explosion, fire, or
other safety hazard. Flares gre to be used only to the extent thar they are required 1o
protect workers and the nearby community and to ensure reliahle operation of process
cquipment, such as during starlup, shutdown, malfunction, and/or major maintenance,
All wther Naring is ot permitied per this palicy,

As part of the WGMP aclivitics, rool cause analyses must be condueted for eiach flaring
incident with a waste Las How rate of over 500,000 sehil, VOO emission of areater than
=0 pounds, andfor sulfur dioxide (S0,) emissian of ereater than or equal w 500 pands.

=

The root couse analyses ¢ RCA) should wdentify the lullowing information:

Dyate and time of the Maring incident:

= Volume of waste s

*  Estimate of the Quantily of VOCs and S0 with calculations:
*  Steps tiken to eliminate the sourge:

= Causcls) of the icident; and

™

Corrective measures Proposed to prevent the incident from recurr ng.

This analysis must be incorporated into the planned reductions discussed in this report
and reported  to the USEPA  within 45 days following the incident. Typical
recommendations for preventive measures include revisions 1o maintenance schedules or
practices, revisions o aperational  procedures, changes 1o process Cyquipment
configuration or type, and/or TeVISions to project planning processes. See Appendix O
fur the procedure MpPe will follow for these investipations.

32 Flares Removed from Service

As required by paragraph 2% of the Consent Decree, CRLLC removed the Pitch Flare (1-
14-F8-1) from service an December 19, 2012 by physically 1salating the Nare from the
reliel pas system.

33 Equipment and Hardware

CRLLC has installed automated sleam contral equipment to monitor flow 1o the Mare
systems and adjust steam rates 1o optimize combustion, The steam control sysiems use

flare gas data collected Iromn various instruments o determine the steam demand, and
thus control the amount ol steam sent 1o the flure via autvmated steam valves,
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3.3.1  Vent Gas Flow Rate, T cmperature and Molecular Weight

An ultmsonic flow meter measures the flow rafe, temperture and molecular weight of
venb gas sent to the flare, This low meter, however, cannot distinpuish between two
compaunds with the sume molecular weight, such as propane and carbon dioxide (44
gramsmale). Therefore, the vent zas malecular weight cannot be independently used in
steam control logie. A GCAICD is wsed |n conjunclion to determine the vent pas
composition and provide a more aceurate idication of hydrocarbon levels in the vent
LS,

F32 0 Vent Gas Camposition

The vent gas will be monitored by o GCATCD 1o determine vent pas compaosition and heat
content (BT scl). This monitoring svstem will provide a data point approximutely once
every [0 minutes which is used 1o verify molecular weight readings from the flow meter,
A sulfur analyeer in the GOTOD s also capable of determining the amount of hydrogen
sultide for vent pas sulfur content Purposes,

333 Volumetrie Flow Vent Gas

Ultrasonic Now meters installed in ihe flure system provide the Aow velocity of the vent
kAs on 4 continuous basis. The volumetric flow of the vent gas can be derived from the
vent gas velociy by meorparating the cross seetional arca of the pipe in which the Mow
meter is installed. The flow metor dircctly provides the volumetric low rate 5o that no
external caleulations are required,

334 Maoss Flow — Steam and Vent Cias

Ultrasonic Dow meters are also used 1o detenmine the mass flow roles of the steam and
venl gas on a continuous basis, Using the molecular weight and molar Now rate of the
VeI pas, the mass flow rate can be calculated.  The Now meter directly outputs the mass
flow rate with no need for external caleulations,  Nitrogen content of the vent pas,
however, introduces error into the molecular weight caleulations, The GUTCD can
provide nitrogen content data approximately every 10 minutes to allow for a maore
accurate determination of the vent eas molecular weight. However, the flow meter still
caleulates the maolecular weight of the gas as 0 whole, including nitrogen, even with the
nitrogen compensation data points,

34 Major Maintenance/ Turnaroun dfTurnaround NOx Emissions

During maintenance on cquipment and processes it is ofien MECCSsary [0 purge equipment
ol all vapars for safety and environmental reasons, For example, this purging is directed
to the reliel pas system leading w Maring, MPC attempls to limit maintesance requiring
cquipment purpges o lare: howes e, s can be unavoidable in order fo provide lor
internal inspections and equipment cleanoutreplacement.  Included in Sections 2,12,
2.2.2,23.2, and 2.4.2 are lists of Maring events caused by maintenance activities over the
last five (5) years. A discussion of the feasthility of peclorming these activities without
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Naring is provided below, For the purpase of this seclion, maintenance activities are
scheduled process unit tumarounds, qs well as, near-term shutdowns planned for other
marmntenonce activilies.

[tis the goal of all planned maintenanee activities to limit the amount of hydrocarbon
Bilses sent to the flare during process coquipment purgimg.  When possihle, pressurized
BASCS I Process equipment are sent fo another process unit or to the refinery fuel pas
s¥stem, as opposed {o the reliel gas system. Liguids can be also be pumped 1o stornge or
other process unils prior to purging o the relief gas system, | lowever, allhaugh most
material ean be removed, residusl vapors and liquids may remain, The relief EaS sysiem
I5 a low-pressure system o safely vent these residual materials,

Purging of process cquipment is accamplished using an incrt gas {e.g., nitregen) or steam
depending on the properties of the material to be purged, Steam is often maore effective
for heavier hydrocarbons by increasing the volatility vin the increase in temperiture,
However, it also may lead 1o concemns regarding equipment corrosion from the
condensation of water in the equipment. The determination of what purge method 1o yse
can reduce flaring by cisuring the most effective means are employed and the load
burden on the lare system is reduced,

In MPC's effort to continue IMproving process reliability, mechanical integrity and
reliability assessments are conducted prior 1o major maintenance and turnarounds to
ensure that the best techrology is used. Constant improvement in purging materials and
technelogy leads to fewer required tumarounds and reduction in associated Maring
cvents. MPC continues to review mechanical integrity prior to turnaround activitics and
LXpects to continually increase the time between these cvents,

CRLLC™S flares are designed and installed 1o prevent uncontralled releases of Nammahle
ar explosive mixtures of petroleum hydrocarbon pases containing VOC, 1.8,

and HAP. The flares protect air quality and simultancausly perform an essentinl safely
function. The waste vases routed o the flare from the re fining process units do nat
contain NOx_ However, in the process of safely destroying these waste gases o meet
applicable requirements of NSPS, NESHAP, and §|p regulations, collaternl MO
emissions are penerted, NOy cmissions from the refinery’s flares are expected 1o inclinde
a contribution only from thermul NOy larmation because nepl; gible quantities of
nitrogenous compounds are preseat in the flared gas, Duting tumaround activities, n NOx
emissions limit of 5,010 Ibsday limit will be used,

X5 Flure Gus Recovery

CRLLC is not equipped with flare S fecovery compressors on any of its four process
Nares, however it did install 4 compressor in 2008 to handle various streams that had high
S concentrations, This compressar, known as the Stranded Gas Com pressor (2-30.050-
10}, has a design capacity of 7.27 MMSCED,
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56

Recurrent failures of
uperate in a normal or
vecuming more than two times over
These events will be identified through
the creation date of this document.

The refinery has establishod

fecogmized industry standards,
ol cquipment so il failures
refinery flare
upsets do oceur, investigations are
prevenbive/corrective actions,

All instances of recurrent failures, occurrmg after the
€Nt revision period, will he
discussion will be the dates, roo cause, and actions taken 1o

through the most e

| Iicm:t:u:rring Event

Stranded Gas Drum (2.30.

| F-87) open to flare

| fare GC-17)

PSV-1 relieving to flare

[ #5 Crude Overhoad open to |
are

_LET'F' mmnﬂrmcﬁmd_
apen to flure

Recurrent Eq wipment Failures

air pollution cantrol ¢
usual numner that can eqpse
five year period as a resylt of the same
and tracked by ihe relinery beginning on

and other type
systems were desipned 1o w

RCAs

|

YUIPIMENL, process

The abjective of the PrOgram is (o maintain
s of process upsets are elimi
lely handle suct
conducted to determine th

Cause

| Venting SDA butane 1o the [ Shutdown of SDA ¢y

Amine Serubber (113-D- b —I_E-'hruding I=sues with Amine Scrubber

Crudle Unit upsets

Unit upset

Compressor

summarized below.

mpressor |

CYUIPINENL, O & process (o
Haring events, include any event
cause,

a thorough preventive maintenance program which inchudes
the mnspection and testing of eritical PEOCCSS component

s. This program is consistent with
the reliabality
nited. While
1 emergency events, when
- Moot cause(s) and identify

creation date of this document
Included in the
iddress the falure,

Num_ht'ﬁf—]
Occurrences

2-31- |

Bt

fadi

Tﬁ'.'T‘."-EnEIumn
Overhead open to Mare

-

37 Other Potential Flaring Events

For evems with o Potentiul to cause Naring,

avond flaring,  This includes m

Page 39

Unit upset! |Loss of Wet Gas
Campressor (2-1 10-Ge- | |

planning is conducted 1o
Ajor maintenanee

determine ways (o
and turmarounds, s well ay new
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mstallations/upprades. Project committees arc sked with developing strategies o limit
the amount of flaring to that which j.~:ul:r5u!u|r:l}' fecessary. Additionally, when there is o
HNaring event, processes ane in place to evaluate the extent of the even and determine the
cause, Using root canse analyses, CRLLC will evaluare the flaring event and use the data
collected 1o plan for beter procedures and processes or more Approprisle equipment,
Lastly, potential preventive measures are selected based on (he planning and evaluations
and will be incorporated into subsequent revisions of this document as implemented at
CRLLC,

Pape 40
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Consent Decree Reference Table
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Consent Decree Reference Table

CD Paragraph 30 2,
Updates to NNA Flare Data 4
CD Paragraph 30 b, j.

NWMNA Flare Waste Cins Volumetric Flow Bales, s
NNA Flare Waste Gas Mass Flow Rates..................
Lube Flare Waste Gas Volumetric Flow Rates, e,
Lube Flare Waste Gas Mass FlowRates.__....._.....
FCC Flare Waste Gas Volumelric Flow Rates.........
FCC Flare Waste Gas Mass Flow Rates........_........
AlKy Flare Waste Gus Volumetric Flow Rates...........

nd Monitoring Systems and Protocol Hepon

Alky Flare Waste Gas Muass Flow Bates,.oo...oovuonl .
CD Paragraph 30 b, i
NMNA Flare Baseload Waste Gos Flow Rage. AR

Lube Flare Baseload W
FCC Flare Baseload W

aste Cias Flow Rate..,..
aste Gas Flow Rate, . e
Alky Flare Baseload Waste Gas Flow Rate,,.........
CD Paragraph 30 b, jji,

NNA Flare Constituent ¢ HLAT S

[ube Flare Constituent Gases, ...,

FCC Flare Canstituent Gases...,...

Alky Flare Constituent Guses.. ..

CD Paragraph 30 b, jv,

MINA Flare Waste Gas Mapping.............

[ube Flare Waste G Mapping... ... .

FOC Flare Waste Gas Mapping....coiiin
Alky Flare Waste Gas Mapping....................
CD Paragraph 30 ¢,

NMNA Flare Reduction Previously Realived.
[.ube Flare Reductions Previously Realized. .
FCC Flare Reductions Previously Realized.
AlKy Flare Reductions Previously Realized, |

CD Paragraph 30 4,

NNA Flare Planned Reductions...... ...
Lube Flare Mlanned Hr:du-:iium...--...---....---,..
I'CC Flare Planned Reductions......... ...
Alky Flure Planned Reductions. RS

CD Paragraph 30 ¢

IPitch Flare Taken Oy of Service......._. .,

coAppendix H
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CD Paragraph 30 1, j,

Magor Maintenance and Turnaround M aintenance Events... ..
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Flare Gas Recovery..... ...

CD Paragraph 30 1. i,

Reoceurring Equipment Failures, e
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- - 7] 17292014 B. Buremaore First Update 10 Waste Gas Mimimization Plan
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NNA Flare Waste Gas Flow
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MNNA {Qs)

Sources

Detailed Source Description

Qiea)

#3 Crude
Relief Header

10 PSVs

2-2-P5V-152 on 2-2.F-87 Stranded Gas KO Dirum

2-1-PSVY-5 on 2-23-F-32 Preflas Ovhd ling

_2-23-PSV-35 on 2-23.F-7 Frac Ovhd fecaner

2-011-PSV-5on 2-11 1-F-1 FWS Charge Drum

| 2-24-PSV-85 on 2-24-F.54 FCC FWS Charge Drum

2-106-PSV-151 an 2-106-F-115 NA Rich Amine Flash Drum

. 2-3-PEV-70 on 2-5-F-24 HPVGO Eeed Filter

2-5-PSV-71 on 2-5.F-25 HPYGO Feed Filtar

| 2-3-PSV-72 on 2.5-F-26 Import Fitter

2-5-P5V.73 on 2.5-F-27 Import Filter

3 PCys

2-2-PV-518 on 2-2-F-87 Stranded Gas KO

2-23-PC-38 on OH Reciower

2:23-PY-11B on 2-23.F-TF rac Ovhd Recaver

13 Bleck Valves

2-2-F-87 Stranded Gas KO Drum

| 2-2-F-B7 Stranded Gas hne vent

Bypass for 2.1-PSV.6 an 2-23-F-32 FrEﬂas_ﬂmﬂ ling

- Bypass for 2-111-PSV.5 on 2-111-F-1 FWS Charge Drum

Bypass far 2-24-PSV-85 on 2-24.-F-54 FCC P S Charge Drum

| 2-106-F-115 NA Rich Amina Flas Drum

| 2-106-F-115 NA Rich Amine FD off-gas

Bypass for 2-5-PSV-70 on 2-5-F-24 HPVGO Feed Filter

_Bypass for 2.5-PSV-71 on 2-5-F.25 HPVGO Feed Filter

| Bypass for 2-5-PSV-72 on 2.5.F-75 Import Filter

| Bypass 2-5-P5VY-73 on 2-5-F.27 Impart Fiftar

| 18" relief line from MTRE Unit

South Area Flare to NNA Flara

Qi25RU)
#2 SRU
Header

B PSS

2-119-PSV-3 an 2-110-F.1 Acid Gas Soparator Off-gas

2-118-PSV4 on 2-119-F-2 FWS Gas Separator Off-gas

| 2-118-PSV-10 on 2-119-F-3 Off-gas Sep Ovhd to S5COT

| 2-118-P5V-1 on 2-118-F-10 Rich Amine Flash Drum

| 2-118-P5V-13 on 2-118-F-3 Amine Regen Ovhd Rec

2-120-PEV-3 on 2-120-B-1 inlet H2 fram Hydrogen header

6 Block Valves

Valves Biock on2-119-F-1 Acid Gas Separator Cff-gas PY.1

Bypass

Valves Block on2-119-F.2 FWsS Gas Separator Uff—ga.: Fy-2

Bypass

| Valves Bock valve at pump on2-118-F-10 Rich Amina Flash Drum o

ily lig

Valves Block en2-118-F-10 Rich Amire Flash Drum

PSV-1 Bypass

Valves Block onZ-118-F-10 Rich Amine Flash Drum Oft-gas

Bypass Valve  2-120-PV-10A on2-120-F-3 Stripper Ovhd Rec Off-gas

3 Contral WVake

Contral Malve 2-119-Py-1 ong-118-F-1 Acid Gas Separator Qff-gas

 Canlrol Vale 2-118-PV-2 6n2-115-F-2 FWS Gas Separator OF as
Control Vahve 2-120-1".!"-1!_3.:5. on E_-121]-F-3_Eirlpper Chhd R D .na
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NNA (Qs)

Sources

Detailed Source Description

Qipps)
DDS Header

44 PSS

| 2-121-P5V-1 on 2-121-F-1 Feed Surge Drum
 2-121-P5V-26 on 2-121-F-1 Feed Surge Drum
2-121-P5V-41 on 2-121-E-2E(5] autler  A-train Feed to Rx Charge Hir
2-121-P5V-11 an 2-121-E-3 {§) infet_ M/U & Rec H2 from 2-121-G-1/2

2-121-PEV-15A on 2-121-E-6B (5) outiel A side Rx Eff to Rx EIf E:Epam‘.uf
2-121-P5V-158 on 2-121-E-58 (S) outlet A side Rx EF ta Rx E{f Separator

2:121-P5V-10 on 2-121-E-TE(S) outlet B train Feed to Rx Charge Healer

2:121-P5V-40 an 2-121-E-8 (S} inst_ MU & Rec H2 from 2.121.G.1/2

2-121-PSV-51A on 2-121-E-408 (5) inlet B side Rx ER to Rx £ Separator

2-121-P5V.518 on 2-121-E-£0B (S} inlet B side Rx Eff to Rx Eff Separator
2-121-P5V-68 on 2-121-F-5 HPFD

| 2-121.PSVA9A on 2-121-F-6 LPFD

2-121-PSV-698 on 2-121.F.6 LFFD

2-121-PSV-B3C on 2-121-F6 LPFD

| 2-121-PSV-69D en 2-121-F-6 LPFD

| 2-121-PSV-E9E an 2-121-F-8 LPFD

2-121-PEV-T7 on 2-121-F-2 M/U H2 Suction Diem

| 2-121-PSV-78 on 2-121-G-1 MU HZ? Camp Discharge

| 2-121-PEV-78 on 2-121-G-1 Recycla H? Comp Discharge

2-121-PSV-80 on 2-121-6-2 MU H2 Comp Discharge
2:121-PSV-85 on 2-121-G-2 Recycle H2 Comp Discharge

2-121-P5V-85 an 2-121-F-3 M/U H2 Comp Discharga

2-121-P5V.58 on 2-121-F-4 Recycle H2 Camp Discharge

| 2-121-PEV-118 on 2-121-D-1 Rocycle Gas Scruber
2-121-P5V-114A an 2- 121-F-T Rich Amine Flash Drum

2-121-P5V-1148 on 2-121-F.7 Rich Amina Flash Drum

| 2-121-PEV-137A on 2-121-D-2 Product Stripper

| 2-121-PEV-1378 on 2.121-D-2 Preduct Strippar

2-121-P5V-137C en 2-121-D-2 Product Stnpper

| 2-121-PSV-155 on 2-121-E-13A (T) inlet Preduct Stripper Bottormns

| 2-121-PSV-156 on 2-121-E-13E (T) inket Product Stripper Bottoms
2-121-PEV-153 on 2-1241-E-131 {T) inlet Product Stripper Batiams

2-121-PSV-150 on 2-121.E-13A {3) oullet LPFD Liquid to Stripper

2-121:PSV-151 on 2-121-E-13E (S} outiet LPFD Liquid to Stripper

2-121-PSV-152 on 2-121-E-13(5) outiet LPFD Liquid to Stripper

2-121-P5V-258 gn 2-121-E-41A (S} outlet LPFD Liquid to Stripper

2-121-PSV-263 on 2-121-E-41A {t) intet Preduct Stripper Bottoms

2-121-PSV-177 on 2-121-E-15A (1) infet_Product Stripper Bottoms

2-121-PSV-Z26A on 2-171-F-8 Stripper Ovhd Reciever

| 2-121-P5V-2268 on 2-121-F-8 Stripper Ovhd Reciever
2-121-PEV-252 on 2-121-GC-6 Stripper Ovhd Rociever Off-gas

2-121-P5V-255 on 2-121-GC-6 Stripper Ovhd Reciever Off-gas

| 2-121-PSV.258 on 2-121-GC-5/6 Stripper Ovhd Reclever Off-gas

2-121-PEV-350 on 2-121.F-14 Fuel Gas KO Drum

2-G66-PEV-17 on 2-121-E-22 6" line from RV at PCV-31 DDS OF gas to Sur Fuel
MNormaly Blecked

3 Comprassor
Soals

Compressor Seals 2.121-GC-1 MU & Recycle Comp Pres Pac vent
 Compressor Seals 2-121-GC-5 Sfrip OG Comp Press Pack vent
Compressor Seals 2-121-GC-5 Stip OG Comp Prass Pack vent

1 Sample Staton
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MMNA (Qs)

SOUrces

Detailed Source Dese ription

Qipos)
DDS Header

53 Block Yalvos

 Bypass 2-121.P5V-1 on 2-121-F.1 Feed Surge Drum 1
Bypass 2-121.PSV.1 an 2-121-F-1 Feed Surge Dium 2

2-121-E-10B(s) outiet Asida Rx ENf ta Rx EF Separator

B side evacuation ling

Bypass 2-121-PSV.E8 an 2A21-F-5 HPFD 1

| Bypass 2-121-PSV-68 on 2-121.F-5 HRFD =

| Bypass 2-121.-PEV.65E on 2-121.F5 LPFD

 Bypass 2-121-PSV.77 on 2-121-F-2 M/U H2 Suction Drum 1
Bypass 2-121-PSV-77 &n 2-121-F-2 MU H2 Suctian Drum 2

Bypass2-121-PSV-78 an 2-121 -G-1 MIU H2 Comp Dischargo 1

2¥pass2-121-PSV-78 on 2-121-G-1 MiU H2 Comp Discharge 2
| Bypass2-121.PSV-79 an 2-121-G-1 Recycie HZ Comp Discharga 1

| Bypass2-121.PSv.79 on 2-121-G-1 Recycle H2 Comp Discharge 2
Bypass2-121.PSV.80 on 2-121.G.2 MU HZ Comp Discharga 1

| Bypass2.121-PSV-80 on 2-121-G-2 M/l H2 Comp Discharge 2
| Bypass2-121-PSV.85 on 2-121-G-2 Recycla H2 Camp Discharge 1

_Byprqr.ﬂ-'lh-l’&ﬁﬁ on 2-121-5-2 Recycla H? Comp Discharga 2

| 2-121-E-16A inlet MU H2 Comp Discharge

| 2-121-E-19A inlet MU H2 Com p Discharge

Bypass 2-121-psv.a5 on 2-121-F-3 inlet M/ H2 Comp Discharge 1
_Bypass 2-121-PSV-55 on 2-121-F-3 inlet M/U H2 Comp Dischargo 2
| Bypass 2-121-FSv.08 an 2-121-F-4 Recycle H2 Comp Discharge 1
' Bypass 2-121-PSv.oq on 2-121-F.4 Recycla H2 Comp Discharge 2
Bypass 2-121-PSV.118 on 2:-121-D-1 Recycle Gas Scruber |
Bypass 2-121-p5y_q 18 on 2-121-0-1 Recycle Gas Scruber 2

| Bypass 2-121-P5v.1148 an 2-121-F-7 Rich Amine Flash Drum 1

| Bypass 2-121-PSV- 1148 on 2-121.F.7 Rich Amine Flash Drum 2
Bypass 2-121-PSV-1374 an 2-121-0-2 Product atripper 1

| Bypass 2-121-PSV-137A on 2-121.D-2 Product Siripper 2
I-1E1-Eﬂa'—'k 15} outlet LPFD Liquid to Stripper

2-1M-E-13E (5] outlat LPED Liquid ta Stripper

i121-E-13!t5}| outlet LPED Liquid to Stripper

| Bypass 2-121.PSV-283 an 2121-E-11A (1) infet Product Stripper Battoms
_2-121-E-11.-'-"|_|EJ oullet LPFD liguid 1o stripper

| 2:121-E-12A (s) inlet Stnpped Ovhd

Bypass 2-121-PSV-226A on 2-121-F-8 Stripper Ovhd Reciever 1

 Bypass 2-121-PSV-226A on 2-121-F-8 Stripper Cvhd Recievar 2

Bypass 2-121-P5V-252 on 2-121-GC-6 Stripper Ovhd Reciever Off-gas 1
| Bypass 2-121-P5Vv.252 an 2-121.GC-6 Stripper Ovhd Reciever Offgas 2
 Bypass 2-121-PSv.255 gn 2. 121-GC-5 Strippar Ovhd Reclever Otf-gas 1
| Bypass 2-121-PSV.255 gn 2-121-GC-5 Stripper Ovhd Reciaver Offgas 2
| Bypass 2-121-P5V-150 Fuel Gas KO} Crum

| Block downstream GV bypass en 2-121.F-8 Stripper Ovhd Reclever Off-gas

2-121-F-14 Fuel Gas KO Drum Liqud _
2-12T—Gﬂim.fu & Recyola Comp Dis P vent
2-121-GC-2 mu & recycle comp dis P vent
_2-11-GC-6 Suction Snubber Blewdown

| 2-121-GC-6 Sinp 0G Comp Dist P vent

| 2-121-F-16 MDEA KO Drum Offgas
| 2-121-E-5 4" ling from B1 train reactor Evacuation ine to Flare
2-121-GC-5 Strio OG Comp Dist P Vent

2-121-GC-5 Sucton Snubber blowdawn
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NNA (Qs) Sources Detalled Source Description

| 2-102-PSV-47 on 2.102-E-37 (5] inlet Debutanizer batoms

£-102-P5V-48 on 2-102-E-37 (T) autlet Debuta nizer feed

| 2-102-PSV-532 on 2-102-F-3 LPF Separator Ovhd line

| 2-102-PSV-43A on 2-102-GC-33 H2 e from comp dis drum

2-102-PEV-438 on 2-102-GC-33 H2 line from comp s drum

2-102-PSV-424 on 2-102-GC-33 H2 line from comp Recy dis drum

2-102-PSVY-428 on 2-102-GC-32 H? line from comp Recy dis drum

13 P5Vs 2-102-PSV-188 on 2-102-D-2 Debutanizer Tower Ovhd line

2-102-PSV-1005 on 2-102.F-21 H2 Compressor Disch Drum

|2-102-PSV-926 on Hydrogen Charge

2-102-PSV-927 on 2-102-F-35 Hydrogen KO Drum

2-102-PSV-6049 on 2-102-F-15 Fual Gas KO Drum

| 2-102-PSV-1013 on 2-102-F-60 HPCCR Metgas (H2) Coalescer

| 2-102-PSV-20 on 2-102-F-9 Lock Hopper # 1 vent gas

2-102-P5V-55G on 2-102-E-10 {1 inlet Debutanizer boltams

2 Conlrol Valves | <1 02-PV-51C on 2-102-F-4_ High Pressure Sep Ovhd ine

2-102-PT-301 on Supply Nitrogen

2-102-F-15 Fuel Gas KO Drum Bottams

| 2-102-GC-30 Seal Cil Trap vent

- Bypass 2-102-FEV-434 on 2-102-F-3 on Recycle Suction of G321

QquPccR) | Bypass 2-102.P5V-43A an 2-102-F-3 on Recycle Suction of G-32 2
| Bypass 2-102-PSY-43B on 2-102-GC-33 H2 line fram comp dis drum 1
HPCCR | Bypass 2-102-P5V-438 on 2-102-GC-33 HZ line Irom comp dis drum 2
Header | Bypass 2-102-PSV-424 on 2-102-GG-33 HZ hne from comp Recy dis drum 1

| Bypass 2-102-PSV-42A on 2-102-GC-33 H2 line from comp Recy dis drum 2

| Bypass 2-102-PSV-428 on 2-102-GC-32 HZ lina from comp Recy dis drum 1
Bypass 2-102-P5V-428 on 2-102-GC-32 HZ line from comp Recy dis drum 2

| (by pass)2-102-PV-51C on 2-102-F4 High Pressure Sep Ovhd line

| 2-102-F-7 Booster Suction of 65-32 1

. 2-102-F-7 Booster Suction of G-32 2

78 Block Valves |-=-192-F-7 Boaster Suctian of G-33 1

2-102-F-7 Booster Suction of G-33 7

2-102-HV-89 en 2-102-F-21 H2 Compressor Disch Drum

| 2-102-F-5 Debutanizer Ovhd Recarver

_2-102-G-7 pump vents

| 2-102-G-6 pump venls

2-102-GC-30 Recycle Gas Compressor {Suc/Dis)

Bypass 2-102.P5V-1013 an 2-102-F-60 HPCCR Nelgas (H2) Coalescer 1

| Bypass 2-102-PSVY-1013 on 2-102-F-60 HPCCR Netgas (H2) Coalescer 2

-102-F-3 Recyle Suclion of G-32 1 )

2-102-F-3 Recyle Suction of G-32_2

2-102-F-3 Recyle Sucton of G-33 |

_2-102-F-3 Recyle Suction of G-33 7

| Bypass 3-102-PSV-48 on 2-102-E-37 (T} outiet Debutanizer feed

| Bypass 2-102-P5V4T on 2-102-E-37 (5) inlet Debutanizer battoms




Waste Cias Minimizarion PMlan
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NNA [Qs) Sources

__ Detailed Source Description
-101-G-20/B outlat Maphiha Charga Pumps
“T01-FF-10 Ma

101.

-FF-10 Naphtha Pretreater Feed Filter
-F
E

F-11 Naphtha Pretreater Feed Filter
1-E-TA/B outiet LPFD

N 2-101-E-7A/B outlet HPED
101-E-TA/B autlat Strippar Ovhd. Line

-

14 PSYg

1-PSV45 on 2.101.E-

on 2-
"PSV-89 on 2-101-E-7A/B outlet Stripper Ovhd. Aceumulator e
gen Discharge

=10
<10

1-P5V.-44

01-P5V-43 on 2.101-E7A/B outlat

FA/B autlet Recycla Hydro
0N 2-101-E-7TA/B outlet Makeup Hydrogen Discharge
Recyele H ydrogen Discharge

=
-1
oy

01-PSV-42 an 2-101-E-7A/B outiet
01-PSV-40 on 2-101.£

Make-up Hydrogen Discharga
-TA/B autlat Make-up HZ on KO Pot

QineT)

NPT Flare Z-101

2-101-P5V-88 on 2.

101-E-7A/B cutlet Fuel Gas KO Paot
-PSV-80 on 2-101.E-TAB Qutlet naptha to Reformer

Header

Compressor Seals 2.1

01-GC-1/2 Comprassor Facking Vents

Bypass 2-101-PSV.

%3 on 2-101-FF-10 Naphtha Pretreator Feod Filiar

2.1

Bypass 2-101-PSV-

94 an 2-101-FF-11 Naphtha Pretreater Feed Fiter
Pump Vent 1

12 Block Valves -;13’

2-101-GaARIC Siripper Botlams
~101-E-7A/B autlet Recycla M2 K

-GAABIC Strippar Baottoms
Pump Vent 2

O Dyum

-E-TAB outlet Hydrogen Discharge Snubber Vents

-1
-1
-1
-1

.1

a1

2
101

1-

-E-7A/B autlel Sr

-E-TA/B outiet Snubber KO pats 2
-E-7A/B outlet Fual Gas KO Pot LCracn

nubber KO pots 1

E-78 outlet Pump Vents
Compressar Packing Vent

2-101-

-E-VAE outlet
mp Vents

2-104-

E-T putlat Py
F-9 Amina Flash Drum

 2-104-PSV-72 on 2.1
2-104-

PSV-9 on 2.104-
0£-0-2 Stripper Ovhd line

P5V-3 an 2-104-F-1 Fapd Surga Drurm

| 2-104.

PSV-10 on 2-104-0-1 Recycle Gas Serubbor Ovhd

2-104.

PSV-70 on 2-104-F-3 Hot Flash Grum

2-104.

PSV-T1on 2-104-F-3 Hot Flash Drum

| 2-104-PSV-36 an 2.104.F 6 LPFD
| 2-104-P5V-143 on 2-104.F 1

(via RGKOP)

0 Stripper Ovhd Ree

Z-104-

PSV-16 on 2.104-F.5 Cold Flash Drum {via RGKOP)

[ 2-10a-

PSV-B5 on 2-104-F.25 H2 Comp 15t Stg MU Sue Drum

[ 2-104-

PEV-95 on 2-104-GC-7 15t Stage ML distharge

QiHPvGD)

2-104-

PSV-124 on 2-104-GC-7 Recycle Stage discharge

HPVGO 24 PSVs

2-104-

PSVY-125 on 2-104-GC-7 7nd Stage MY discharge

Flare Header

| 2-104-

PSV.57 an 2-104.GC-8 1st Stage M/ disch arge

2-104-

2-

104-

PSV-123 on 2-104.GC-8 Zng Stage MAJ discharge

PSV-76 on 2-104-GC-8 Recycle Stage discharge

0.

2-104-PSV-7 o 2-104-F-

21 Fuel Gas KO Pot

04 (S) autiat B-1 Rx Effluent to HP Sep

0d-

PSV-134A on 2-104-E474
A (5) outlet B-1 Rk EMuent o HP Sep

[
1
104-

1
3

—

14-

04-PSV-87 an 2-104.F.

0M4-PSV-7

PSV-134B on 2-104-E-48
2B H2 Comp 2nd St MAJ Sue Drum
F-112121 outlet Non-Permeats H2

PSV-T8 on 2.104.F

7 an 2-104-FF-3 infot Ha purge from 2-104-F-27
PSV-130 an 2-104-FF-1 inlet Recycle Hydrogen

(3

PSV-129 on 2-104-FF-2 Inlet Recycla Hydrogen

2
£
Z
2
2
2
Z
2-

1
1
104-

PSV-128 an 2-104-FF-21 inlel Recycla Hydragen




Waaste Gas Minimization Plan
Marathon Petroleym Company [

Catlettsburg Refining, L1.C_

NMNA (Qs)

Sources

QiHrvco)
HPVGO
Flare Header

Detailed Source Description

31 Black Valvos

-Block on 2-104-F-10 Sample Sta Strippor Ovhd Ligcg
| Bypass 2.104.Py-g@ BN 2-104-PV-08 Feed Surge Drum

_BHJ-::EEEJM-F-E Hot Separater Inlet from E47 AB e EET
_Block on 2-104-F-2 Hot Separalor Inlet from E.48 AR
Bypass 2-104-PSV.36 on 2-104-F .6 LPEQ {via RGKOP) 1

| Bypass 2-104.PSV-143 on 7.104.F10 Stripper Ovhd Rec |

Bypass 2-104-PSV-10 on 2-104.01 Recycle Gas Scrubber Cuhd 1 . o
| Bypass 2-104.PSV.10 an 2-104-D-1 Recycle Gas Scrubbar Ovhd2

-Bypass 2.104-PSV-36 on 2-104-F-6 LPFD (via RG KOP) 2 T

-4PAsS 2-104-PSV-143 on 2-104-F-10 Stppor Ovhd Res 2 I Eoa
_ Block on 2-104-F-1p Stripper Ovhd Rec

-Bypass 2-104-PSV-16 on 2-104-F-5 Cold Fiash Drum (via RGKOP) 1

—

| Bypass 2-104-PEV.16 on 2.104-F-5 Cglg Flash Drum (via RGKOP) 2

Bypass 2-104-P5V-85 on 2-104-F-25 H2 Comp 1st Stg MU Suc Drum 1

Bypass 2-104-PSV-85 on 2-104.F.25 12 Comp 1st Stg MU Suc Drumz

| Bypass 2-104-PEV-55 on 2-104-GC-7 2nd Stage M/ discharga 1

Bypass 2-104-PSV-95 on 2-104-G.7 2ng Stage MU discharge2
Bypass 2-104-PSV.124 o 2-104-GC-7 Recycle Elaggischarge_'r__
) E[EEEJM-PSVJMEEJM-GC-? Recycle Stage discharge 2

_E-l;lcmiﬂiﬂl}? st Stagr;-_l:_zusiangpiece vent 1

Black an 2-104-GC-7 15t Stage Unloader - oo
| Bypass 2-104-PSV-125 gn 2-104-GC-7 3rg Stage MU discharge 1

| Bypass 2-104-PSV-125 on 2.104.GC-7 3rg Stage MU discharga2

| Block on 2-104-GE-7 2ng Stage Unleader . S
| Block on 2-104-G.7 2nd Stage Distance piece vent

| Block on 2-104.GC-7 Recycle Stage Dist pieca vant

| Block on 2-104-GC-7 Recycle Stage Unloader

Bypass 2-104-PSV-97 on 2-104-00.8 20 Stage M/U discharge 1

| Bypass 2-104-PSV-07 on 2-104-GC-8 2nd Stage MU discharge 2

| Block on 2-104-GC-8 151 Stage Distance piece yant T

Block on 2-104-GC-8 15t Stage Unloader

[ Bypass 2.104-PSV-123 on 2.104.GC.8 3rg Stage MAU discharge 1

Block an 2-104-GC8 2na Stage Unioader

Bypass 2-104-PSV123 on 2.104-G0.8 3rg Stage M/U discharge 2

| Block on 2-104-GC-8 9nd Stage Distance piece vant

| Bypass 2-104-PSV-76 on 2-104-GC-8 Recycle Stage discharge 1

Bypass 2-104-PSV-76 on 7904008 Recycle Stage dischargn 2

| Block an 2-104-GC-8 Recycle Stage Dist pince vont

Block on 2-104-GC8 Recycle Stage Unloadar

| Block an 2-104-F.21 Fuel Gas KO Pot Drain to Flare

Block on 2-104-F-8 Recycle Gas Flare - Hy-11g

| Block an 2-104-F-8 Recycle Gas Comp Suctian Drum

Bypass 2-104-PSV-87 on 2-104.F-25 H2 Corm P 2nd Stg MU Suc Drum 1

Bypass 2-104-PSV-A7 on 2-104.F-25 Hg2 Comp 2nd St9 M/U Sue Drum 2

Black an E-iﬂd-FF-'lE_.':{'r_Etlut Non-Permeate H? PSy.7a Bypass

| Block on 2-104-GC-7 15t Stage Packing vent
Block on 2-104-GC-7 2ng Staga Packing vent

Black on 2-104-GC-7 Recycia Stage Packing vort

oockon 2:104-GC. [t Stage Packing vont
Block an 2-104-GC -8 2nd Stage Packing vent
Block on 2-104-GC.3 Recycle Stage Packing vent

5 Samnple
Slations




Wi Gas Merdmiaeation Man

Marathon Petroleum Company 1P
Catleltsburg Belining, LLC

NMA {Os) Sources Detailed Source Description
Compeessor Seals 2-104-GC-7 1st Stage Packing vent
Compressor Seals 2-104-GC-7 2nd Stage Packing vent
Q{HPVGO) & Cempressor | Compressor Seals 2-104-GC-7 Recycle Stage Packing vent
HPVGO Seals | Compressor Seals 2-104-GC-8 15t Stage Packing vent

Flare Header

Compressor Seals 2-104-GC-8 2nd Stage Packing vent
Compressar Seals 2-104-GC-B Recycle Stage Packing vent

2 Conlrol Valves

2-104-PV-B8 on 2-104-F-1 Feed Surge Drum
2-104-PV-108 on 2-104.-F-8 Recycla Gas Comp Suction Drum

Qusomy
ISOM Header

37 P5Ws

2-35-PEV-57 on 2-35-F-8 Feed surge Drum Pump-out
2-35-P5V-38 on 2-35.B-2 Hot Ol Heater
2.35-PSV-61 on 2-35-E-45A4/B (5) intet Desul Stripper Bottoms
2-35-PSV-27 on 2-35-D-3 Panex Feed Dryer
2-35-F5V-28 on 2-35-D-4 Panex Feed Dryer
2-35-PSV.-48 an 2-35-F-14 LPFD
2-35-PSV-5 on 2:35-0-2 Desul stripper Ovhd line
| 2-35-P5V-34 on 2-35-D-10 Debutanizer Ovhd ling
_2-35-PSV-1 on 2-35-F-1 Desulurizer Feed Drum
2-35-P5Y-30 on 2-35-E-12 (§) cutlet Penex Chamge
2-35-PSV-30 on 2-35-F-8 Penex Feed Drum :
2-35-PSV-56 an 2-35-F-7 Hot Ol Surge Drum
2-35-P5V-14 on 2-35-F-7 Hat il Surge Drum
2-35-P5V-156 on on 2-35.F.T
2-15-PSV-58 on 2-35-F-3 Dosulurizer Rx Products Sep,
2-35-P5V-33 gn 2-35-F-0 Penex Rx Products Separator
£-35-PSV-54 on 2-35-F-17 (GC-11/12) Recycle Comp Discharge Drum
| 2-35-P5V-16 on 2-35-F-13 Maka-up HZ KO Grum
| 2-35-P5V-36 on 2-35-F-12 Purge Gas Vent Drum
2-35-PSV-35 on 2-35-D-12 Debut Off-Gas Scrubber
2-35-PEV-A7 on 2-35-F-40 (GC-1 1) Recycle Comp Discharge Snub
2-35-PSV-46 on 2.35-F-41 (GC-12) Recycle Comp Discharge Snub
2:35-P5V-25 on 2-35-F-38 (GC-11) Penex Comp Znd Stage Disch
£-35-PSV.26 on 2-35-F-10 {GC-12) Penex Comp 7nd Stage Disch
2-35-P5V-31 an 2-35-D-5 Penex Rx inlet
| 2-35-P5V-32 on 2-15-D-6 Penax Rx inket )
2-35-P5V-3 on 2-35-GC-4 Desul Recycle H2 Discharge
-35-P5V-12 on 2-35-GC-4 Desul Recycla H2 Discharge
| 2-35-PSV-4 on 2-35-GC-5 Desul Recycle H2 Discharge
| 2-35-PSV-11 on 2-35-GC-5 Desul Recycla H2 Discharge
_2-35-P5V-23 on 2-35-F-36 (GC-11) 15t Stage Discharge Snubber
_2-35-PSV-24 on 2-35-F-37 (GC-12) 1st Stage Discharge Snubber
| 2-35-P5V-22 on 2-35-F-10 Penex 2nd Stage Suction Drum
2-25-P5Y-13 on 2-35-F-0 Desul Make-up H2 Suction Drum
2-35-PSV-17 an 2-35-D-7 Make-up Gas Dryer
2-35-P5V-18 an 2-35-D-8 Make-up Gas Dryer _
| 2-35-PSV-20 on 2-35-F-11 Penex 1st Stage Suction Drum




Waste Gas Minimization Man
Marathon Petroleum Company 1j*
Callettsburg Refining, 1,10

NNA (Qs) Sourcos ___Detailed Source Description
_Bypass Valve an 2-35-B-2 Hot 01l Healer PSV-38 Bypass (1) 5
| Bypass Valve on 2-3 3-B-2 Hot Oil Heater PSV.38 Bypass (2)
Bypass Valve an 2~35—E-¢5NEI_[E} intet Desul. Stripper Bottoms
Valve on 2-35-G-09/100 Debut Refllex Pumps vent
Bypass Valve on 2-35-D-3 Penex Feed Dryer
| Bypass Valve on 2-15.0-4 Ponex Feed Dryer
| Valves on 2-35-0-6 Perex Rx autlel
| Valves on 2-35-D-5 Penex Rx cutiet _ _
| Bypass Valve on 2-35.F-12 Purge Gas Vent Drum
| Valve on 2-35-F-8 Penex Feed Drum Vent {to tailpipe of PSV-35)
Bypass Valve on 2-35-F-7 Hot Ol Surge Drum Make-up H3
| Malve on 2-35.F-15 Dobut Ovhd Recaiver
| Valve on 2-35.F-17 (GC-11/1 2) Recycle Comp Bischarge Drum
| Malves on 2-35.F-5 Dosyl Siripper Ovhd Rec
| Malves on 2-35-F-13 Make-up H2 KO Drum Bottoms
Valve on 2-35-F-4p {GC-11) Recycls Comp Discharge Snub
Valve on 2.35-F.41 {GC-12) Recycle Comp Discharge Snub
Valve on 2-35-F-38 (GC-11) Penex Comp 2nd Stage Disch
| Malve on 2-35.F.3g {GC-11} Pepox Comp 2nd Stage Disch
39 Block Valves | Valves on 2-33-GC-4 Desul Recycle H2 Discharge
| Malve on 2-35.GC-4 Desy| Recycle H2 Discharge
| Valve an 2-35-GC-5 Desy| Recycle H2 Discharge
Qisom) Valve on 2-35.GC.5 Dasyl Recycla H2 Discharge
ISOM Header Valve on 2-35-F-36 (GC-11) 2nd Stage Discharge Snubber

Malve on 2.35-F.36 (GG-11 ) 2nd Stage Discharge Snubbor

| Bypass Malve on 2-35.F-1 Penex Znd Stage Suction Drum

' Malve on 2-35-F4 Desul Recycle Sucten Drum

| Bypass Valve PSy-17 Bypass on 2-35.0-7 Ma}:é-up Gas Dryer 1

_Bypass Valye PSY-17 Bypass on 2-35.0-7 Make-up Gas Dryer 2

| Bypass Valves on 2-35.0-8 Make-up Gas Dryer 1

_Bypass Valves on 2-35.0.3 Make-up Gas Dryer 2

| Valves (x2) an 2-35-0-7/8 Make-up H2 Vent

Valves on 2-35.8-3 Hot Regen Gas RO Vent

Valves on Fuel Gas

| Bypass Valva on 2.35-F.11 Panex 1st Stage Suctan Crum

| Valves on 2.35-GC4 Packing Gland Vents

| Valves on 2.35-GC-5 Packing Gland Vents

| Malves on 2-35-GC-11 Packing Gland Vents

Valves on 2.35-GC-17 Packing Gland Vents

1 Sample Station

|_Control Valve on 2-35-F.1 DesuLunzer Feed Drum

_Control Valve on 2.35.F.12 Purge Gas Vent Drum

- Contral Valve on 2-35-F-1 Desulunzer Feed Drum

5 Gonll Valves -Contrel Value on 2-35-F-7 Hot Ol Surge Drum Make-up 112

| Contral Valve on 2-35-F-10 Penax 2ng Stage Suction Drum

Control Valve on 2.35-F-11 Penax 1st Stage Suction Drum




Wiede Gas Minimization Ml

Mirathon Petraleum Company LP

Catletisbueg Befinng, LLC

MNNA (s Sources

Detailed Source Description

13 Psvs

2-106-P8V - 307 6" line from FWS Separator 106-F-302
2-1068-PSV - 201 8" line from Acid Gas Separator 106-F-301

| 2-106-P5V - 145 4" ine from 106-F113 MNNA PW Charge Drum
2-106-P5V -325 4- ting from RV on 106-F-304

| 2-106-P5V - 111 10" line from Acd Fas Line on 106-0-101
2-106-PEV - 134 6 line from NNA FWS5 106-D-103
2-106-PSV - 163 6" lne from Aux P/ Charge Drum 106-F-108 =
2-106-PEV - 101A_ 6" line from Rueh Amme Flash Drum 106-F-321
2-106-PSV - 166 3" fing from Aux FWS 106-F.104

| 2-56-P5V-8 on 2-66-F-10 #12 Fuel Gas KO drum

| 2-107-PSV-3 on 2-107-B-1 intat H2 from HPCCR

 2-107-PSV-15 an 2-107-D4 FyW Surge Tanks Vent Gas Abs

£ 106-PSY - 106 2" line from 106-F- 103 Filter Bagkemch Drum

Quisryy  #1 SRU
Heador

16 Block Valves

Block on 2-106.F-117 FW Ths Vent Gas KO Pot liquid

| Block on 2-106-F-302 FWS Gas Separator Of-gas Bypass
| Block on 2.24-041 FCC FNS Off-gas
| Block on 2-106-D-104/F-301 Ay FWS Off-gas’Amine Gas

Bypass 2-106-PV-1074 an 2-106-F-301 Acid Gas Separator Off-gas
 Elock on 2-106-F-327 Skimmed 04

Bypass Wahio 2-106-PSV-101A on 271EB-F_-321 Rich Amine Flash Drum
_Valves Block on 2-106-F-321 Rich Amine FD Hydrocarbon

Valves Block on 2-106-F-321 Rich Amine FD Hydrocarbon o

| Bypass Valve 2-65-PSVE on 2-66-F-10 #12 Fuel Gas KO drum 1
Bypass Valve 2-658-P5V-8 on 2-64-F-
| Valves Block an 2-65-F-10 NO_ 12 8
Bypass Valye 2-66-1%-24 on 2-66-F-10 NO_ 12 Badler Fuel Gas Drum
| Walves Block on 2-107-D-2 Absorber Ovhd tp 2-107-B-1

Valves Block on 2-1 07-F-3 Stripper Ovhd Rec Ofl-gas
Bypass Valve 2-107-PSV-15 on 2.107-

PSV-15A Bypass |
Gas Ahs

4 Control Yakees

D4 FW Surge Tanks Vent LAl
_Contral Valve 2-107-PV-19A on 2-107-F-3 sStripper Ovhd Rec Off-gas
Centrol Valve 2-66-1V-24 on 2-66-F-10 N0 12 Boiler Fuel Gas Drum
2-106-PV-202 an 2-106-F-302 Fws

'S Gas Soparatar Off-gas
2-106-PV-102/ on 2-106-F-301 Acid Gas Separator Off-gas

2-122-PSV-1 on 2-122.F-1 Feod Surge Drum
2-122-PSV-2 an 2.123-E-11 {T}inlet Product Stripper Battome

| 2-122-PSV-3 on 2.122.E-11 (5) outlet Kerosene to Fepg Surge Drum
2-122-PSV.T on 2.122.F 3 Praoduct Separator
2-122-PSV-H an 2-122-F-2 M/U H2 Eomp Suction Drum
2-122-P5V-10 on 2-1 22-GC-1 MU M2 Comp Discharge

15 PS5V Yalvps
Q18 kds)
18" KDsS
Header

2-122-P5V-11 on 2-122-GC-1 Recyela H2 Cemp Discharge
2-122-PSV-12 gn 21 22-GC-2 MY 12 Comp Discharge
2-122-PS\-55 on 2-122-GC-2 Recycla H2 Comp Discharge

2-122-PEV-14 on 2-122-E6A (T) inlat Product Stripper Bottoms
2:122-PEV-57 an 2-122-E-BC (T) inlat Product Stripper Bottoms

| 2-122-PSV-58 on 2-122.E-6C {5) outlet Product Separator to Stripper
| 2-122-PSV-55 an 2-122-E-BA (5) oullet Product Separalar to Stripper
2-122-P5V-16 on 2-122.F-4 Stripper Ovhd Receiver

122-F-5 Prod Stripper Bims Coalescer

1 Control Yake

| 2-122-PSV-1T an 2. 2 X
Splt Range Control Valve on 2-122-F-12" line from Split Ranger Confrol Vent on

122-F-1

4 Sample
___ Statigns

| 1 Pump Seal

2:122:G-7/8 1" line from 122.G-7/8 Seal Vents




Waste Gas Minimizaton Plan
Marathon Petroleum Coinipany |Lf*
Latlettsburg Refining, 1,10

NNA [(Qs)

Sources

| _ Detailed Source Description

Cl{18xds)
18" KDS
Header

49 Block Valves

2-122-PSV-1 bypass on 2-122-F-1Feed Surga Drum 1
| 2-122-P5V-1 bypass on 2-122-F-1Feed Surge Dum 2 o
2:-122-P5V-2 bypass on 2-122-E-11 (T} inletProduct Stripper Batoms 1

| 2-122-PSV-2 bypass on 2-122-E-11 {T} inletProduct Stripper Bottoms 7

| 2-122-P5V-3 bypass an 2-122.E-11 (5) outletKerosene to Fead Surge Drum 1

| 2-122-P5V-11 bypass on 2-122-GC-1Recycle HP Comp Discharga 1

2-122.P5V-7 bypass on 2-122-F-3Praduct Separator 1
2-122-PSV-T bypass an 2-122.F -3Product Separator 2
| 2-122-PSV-8 hypass on 2-122-F-2M/U H2 Comp Suction Drum 1

2-122-PSV-3 bypass on 2-1 22-E-11 (5) outletKerosene 1o Feed Surge Drum 2 =

| 2-122-P5V-8 bypass on 2-122-F-20M/L 12 Comp Suction Drum 2

Black an 2-122-GC-1M/U H2 Comp Dist Piece vent

| Block on 2-122-GC-1M/U H2 Comp Unlaader vont

2-122-PEV-10 bypass on 2-122-GC-1MU H2 Comp Dischargo 1

_2-122-PSV-10 bypass on 2-122-GC-1MAU H2 Comp Discharge 2
| Block on 2-122.GC-1Recyche M2 Comp Dist Piece vont
| Block an 2-1?2-6{:-1ﬁecyqle H2 Comp Unloader vent

2-122-P5V-11 bypass on 2-122-GC-1Recycle H2 Coma Discharge 2
Block on 2-122-GC-20M/1 H2 Comp Dist Piece vent

Block on 2-122-GC-2M/U H2 Comp Unfaader vant

2-122.P5V-12 bypass on 2-122-GC-2M/L H2 Comp Discharge
Block an 2-122-GC-2Recycle H2 Comp Dist Piece vent

Block on 2-122-GC-2Recycle H2 Comp Unloader vent _
| 2-122-PSV-55 bypass an 2-122-GC-ZRecycle HZ Comp Discharge 1

2-122-P5V-55 bypass on 2-1 22-GC-2Recycle H2 Comp Discharge 2

| #-122-PSV-14 bypass an 2-122-E-BA {1} InletProduct Stripper Batoms 1

| 2-122-PSW-14 bypass on 2-122.E.64 (T} inletProduct Strippor Bottoms 2
2-122-PSV-57 bypass an 2-122-F 60 (T} inletPraduct Stripper Boftoms 1

2-122-PSV-57 bypass on 241 22-E-6C {T) mletProduct Sttipper Bottoms 2

| 2-122-P5V-58 bypass on 2-122-E-60 {3) outletProduct Separator to Stripper 1

| 2-122-PSV-58 bypass on 2-122-E 60 (S} outletProduct Separater to Stripper 2
| 2-122-PSV-55 bypass on 2-122-E-6A (5) outlelProduct Separator 1o Stnpper 1

2-122-P5V-56 bypass on 2-172-E-6A (5} outletProduct Separator ta Strippar 2

| 2-122-P5V-1B bypass on 2-122-F-4Stnpper Ovhd Recaiver 1

| 2-122-PSV-1G6 bypass on 2-122-F-48trippar Ovhd Roceiver 2

| 2-122-P5V-17 bypass on 2-122-F-5Prod Strippor Btms Coaloscer 1

_2-122-P5V-17 bypass on 2-122-F-5Prad Stripper Btms Coalescer 2

| 2-122-P5V-20 bypass on 2-122-F-BAProd Strip Bims Salt Dryer 1

| 2-122-P5V-20 bypass on 2-172.F-8AProd Strip Btms Salt Dryer 2
2-122-P5V-21 bypass on 2-122-F-6BPrad Stnp Bims Salt Dryer 1

2-122-PSV-21 bypass on 2-122-F6BPiad Strip Bims Salt Dryer 2

2-122-P5V-24 bypass on 2-122-F-7Fuel Gas KO Drum 1

| 2-122-P5V-24 bypass on 2-122-F-7Fuel Gas KO Drum 2
| 2-122-P5V-59 bypass on 2-122-F-25AF ual Gas Filter 1
2-122-PSV.50 bypass on 2-122-F-25AFuel Gas Filter 2

2-122-P5V-60 bypass on 2-122.F-258F uol Gas Filter 1

Black on 1 12" line from Kerosenn Analyzer Building

Block on Sample StationFoul Water

2-122-P5V-60 bypass on 2-122-F-25BFuel Gas Filter 2

4 Compressor
Seals

| Compressor Seals 2-122.GC-1 U H2 Comp Press Pack vent
Compressor Seals 2-122.GC-1 Recye H2 Comp Press Pack vent

_Compressor Seals 2-122.GC-2 MU H2 Comp Press Pack vent
Compressor Seals 2-122.GC-2 Recyc H2 Comp Press Pack vent




Woante Gas Misimisation Plan

Marathon Peteoleum Company |LP
Latlettsbury Hetining, 1.1.C

NNA (Qs)

Sourcps

Detailed Source Description

QELF‘I-"GI‘J}
LPVGO
Header

18 P5Vs

2-103-P5V-78 on 2-103-E-5Reactor Effluent from E-5

2-103-P5VY-78 on 2-103-E-BReactor EMluent from E-6
2-103-P5V-29 on 2-103-E-33A4/B outietStripper Ovhd hne
_2-103-PSV-57 on 2-103-E-17 [S) outletStripper Feed ta 2-103-B-3

| 2-103-PSV-58 on 2-103-E-21 {S) outletSinpper Feed o 2-103-B.3
| 2-103-PSV-2 on 2-103-F-4LPFD

_2-103-PSV-7 on 2-103-E-33A/8 inletStripper Ovhd line

| 2-103-P5V-1 on 2-103-F-1Feed Surge Drum

2-103-PSV-2 on 2-103-F-2Rx Effluent Separator

2-103-P5V-29 on 2-103-F-2Rx Efluent Separator

2-103-P5V-55 an 2-103-D-2Recycle Gas Scrubber

2-103-P5Y-56 on 2-103-F-13Rich Amine Flash Drum

2-103-P5V-4 an 2-103-GC-1Recycla Hydrogen

_2-103-PSV-32 on 2-103-GC-1Make-up Hydrogen

_2-103-F5V-5 on 2-103-GC-2Recyclo Hydregen

| 2-103-PSV-33 on 2-103-GC-2Make-up Hydrogen

2-103-P5V-34 on 2-103-F-10Make-up H2 Comp Sucton Drum

2-103-PSV-74 on 2-103-GC-1/2 outletHRVGO Recycle Hydrogen

28 Block Valves

Block on 2-103-E-5 Reactor EHluent frarm E-5

| Block on 2-103-E-6 Reactar Effluent from E-6

| Bypass 2-103-PSV-57 en 2-103-E-17 () outlet Stripper Feed to 2-103-B.3 1

Bypass 2-103-P5Y.57 on 2-103-E-17 15) cuthet Stripper Feed to 2-103-B-3 2

Bypass 2-103-PSV-3 on 2-103-F-4 LPFD 1

Bypass 2-103-PSV-3 an 2-103-F-4 LPFD 2

Block on 2-103-F-6 Strippar Ovhd Rec Off-nas

Black an 2-103-F-6 High pressure side of PV-18, stnpper afigas 1

Block on 2-103-F-6 High pressure side of Py-18, stripper offgas 2

Bypass 2-103-PV-56 on 2-103-F-1 Feed Sy rge Drum.

. Bypass 2.103-PSV-2 on 2-103-F-2 Rx Effuent Separator 1

| Bypass 2-103-P5V-2 an 2.103-F-2 Rx Effiuent Separator 2

| Bypass 2-103-P5V-29 cn 241 03-F-2 Rx Efluent Separator 1

Bypass 2-103-P5V.29 on 2-103-F-2 Rx Effluent Separator 2

Bypass 2-103-P5V.55 an 2-103-0-2 Recycle Gas Scrubber 1

Bypass 2-103-PSV-55 on 2-103-D-2 Recycle Gas Scrubber 2

Bypass 2-103-P5V-56 on 2-103-F-13 Rich Amine Flash Drum 1

Bypass 2-103-PSV.56 on 2-103-F-13 Rch Amina Flash Drum 2

Bypass 2-103-P5V-4 on 2-103-GC-1 Recycle Hydrogen 1

Bypass 2-102-P5V.4 gn 2-103-GC-1 Recycle Hydrogen 2

Bypass 2-103-PSV-32 on 2-103-GC-1 Make-up Hydrogen 1
Bypass 2-103-P5SVY-32 on 2-103-GC.- 1 Make-up Hydrogen 2
Bypass 2-103-P5Y-5 on 2-103-GC-7 Recycle Hydrogen 1

_Bypass 2.103-P5V-5 on 2-103-GG-2 Recycle Hydrogen 2

|_Bypass 2-103-P5V-33 on 2-103-GC-2 Make- up Hydrogen 1

|_Bypass 2-103-PSV-33 on 2-103.GC-2 Make-ug Hydrogen 2

Bypass 2-103-P5V-T4 on 2-103-GC-1/2 cutlat HPVGO Recycle Hydrogen 1

Bypass 2-103-PSV-74 an 2-103-GC-1/2 gutlat HPVWGOD Recycle Hydrogan 2

3 Sampla
Stotions

| 2-103-F-13 Sample Sta Rich Amine Flash Dirum Off-gas

Sample Station Make-up 142 Caomp Suction Drum

Sampie Station Recycla H2 Sam pla Vant

1 Canfrod Valve

Control Valve 2.103-FV-98 on 2-103-F-1 Faed Surge Drum




Waste Gas Minimization |'lan
Marathon Petroleum Company LP
Catletishury Relining, LLE

Sources |

-

NNA (Qs)

Detailed Source Description

2-108-P5V-131 on

2-108-F-1 Net Gas Comp Suction Drum

-108-P5V-138 on

2-108-F-9 Net Gas fg Znd Stage G-1A

2-DB-FEV-152 on

HPCCR Hydrogen

2
2-108-P
108-PSV-101 on

£-108-G-14 1st Stage discharga (H 2)

| 2101
| 2108

-108-PSV-118 on

108-PSV-107 on 2-1

108--1A 2nd Stage discharge (H2) o
tage discharge (H2) =

2-108-G-3A 151 5
tage discharga (H2)

2
2-108-PSV-120 an
2-108-PSV-139 on

2-108-G-3A 2na 5
0 Net Gas to 2nd Stage G-3A

2-108-PSV-154 on

2-108-F-1
F-7 Net H2 Comp Suction Drum

18 PSWs

2-108-
G-1B 1st Stage discharge (H2)

:G-1B 2nd Stage discharge (Hz)
-G-8 1st Stage d ischarge (H2) e
-6-38 2nd Stage discharge (H2)

130 on

| 2-108PSV-117 ¢
2-108-PSV-106

2-108-PSV-157 on

17 an 2-108-E-15
cn 2-108-00
-108-PSV-107 on 2-108-D

2.

108-F-8 Froduct Gas KO Drum x
{5) Inlet H2 spillback to 2-108-F7
'U-2A H2 Chioride Guard Beg
D-28 H2 Chioride Guard Bed

2-1

T Control Valves

Qiripiy

Hydrogen Plant A

Control Valve 2-1

| Control Valve 2-108-F
 Control Vatve 2-108-
| Control Valve 2-10a.

_-1%Lﬁaﬁmden_sﬂe fram suction drums
108-LC-12 1Condensate from suclion drums o
& from suction drums

=9 on 2-1 DEI—_IEEECEH_EIEHEEII_ ums__
F-100on 2-108-LC-131Condensate from suction drums
F-8 on 2-108-LC-126Condensatn from suetion drums

F-16 on 2-108-1v-16LPCCR Nelgas Comp Coalescer |
F-18 on 2-108.1 1 TLPCCR Netgas Comp Coaleseor

[27]

d
Header Block on 2-108-F.

 Block on 2-108-F.
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Block on 2-105-
| Block on 2.108-F-

16
38

—

|lh'.:l

-3A 15t

-F.7
-1
1

5-3

3

ondensate from s uetian drums Lv- 129 Bypass
ﬂﬂe&w_hﬂwﬂbﬂ_ﬂﬂﬂsﬂﬂ?ﬁmﬂﬁ__
 Low point drains

Low point drains
Low paintdrains
\A Low point drainsg

TR e ————
A 2nd Stage discharg 2 Lat)
Stage discharge (Hz) —
=nd Slago discharge (H2) —
2t H2 Comp Suction Dmmﬂﬂiﬂ_ﬂyﬁsﬁ

Tndﬂnsa!_efrmau_dinﬁmm LV-121 Bypass

15t Slage discharge (Hz) St
2nd Stage discharge (Hz) B

3 1st Stage discharge (H2)

B 2nd Stage discharge (Hz)

-

=

e e

=2

Praduct Gas KO Drum

— PSV-117Bypass

161

8 LPCCR Netgas Comp Coalescer

PSV-106 Bypass

'J’_Efm_fde_taaLﬂwﬂaﬂﬂ_EHEEf_
~ZA/B H2 in and out of beds

5]

PSV-107 Bypass

PCCR Netgas Camp Coalescar

i ipes

G LPCCR Netgas Comp Coalascar

LV-16 Bypass

LPCCR MNetgas Comp Coalescer

LAV-17 Bypass e

Qr
FW Vont Gas 1Pey

Adsorber

| 2-24.P5V 08 o

4-D-1 FCC FWS




Waste Gos Minimisation Plan

Marathon Petroleum Company 1P
Cutlettsburp Refining, LLC

NNA {Qs)

Sourcos

Delailed Source Description

Q:le
FW Vent Gas
Adsorber

4 Block Valves

Valves Block on 2-106-F-113 NNA FW Charga Drum

_Eypass Valve 2-106-P5V-163 on 2-106-F-108 Aux FW Surge Drum

Bypass Valve 2-106-PSV-166 on 2-106-D-104 NNA Aux EWS

Bypass Valve 2-24-PSV-08 on 2-24-D-1 FCC FWS

Qica)
Propane

Bullet Header

45 PSyy

2-806-P5V-113 Propane from Cavern

2-506-PSV-115 Propane from Cavern

| 2-606-PSY-121 Propane from Cavern

2-606-PSV-112 Prapane from South Area )

| 2-606-PSV-116 Propane fram Sauth Aseq

2-606-PSV-122 Propane from Sauth Area

2-606-PSV-123 Propane to 864 Tank Soulh Ared

_2-BDE-PSV-1053 Propane Product Truck Lﬂadil_'l.g Lines

| 2-606-PSV-110 Propane Product Truck Loading Lines
| 2-606-PSV-124 Propane Product Truck Loading Lines

 2-606-PSV-111_Propane to truck loading/SA 2-606-G-104/105 diech

| 2-606-PSV-117 Propane ta truck lading/SA_2-606-G-104/105 disch

2-806-PSV-119 Prapane to truck loading/SA 2-606-G-104/105 drech

| 2-606-P5V-114 Propane to Sat Gas/Railcar 2-B06-G-106/107 disch

2-606-PSV-118 Propane ta Sat Gas/Railcar 2-506-G-106/107 disch

| 2-606-PSV-120 Fropane lo Sat Gas/Railear 2-606-G-106/107 disch

| 2-606-PSV-125 Prapane to Sat Gas/Railcar 2-606-G-106/107 disch

2-66-PSV-50 10° line to AP KOG Fual Gas Line

2-60B-P5V-126

Prepane frem Cavern

2-606-PSV-120

Prapana to Tank 852

| 2-606-PSV-130

Propane to Tank 862

2-G06-PSY-131

Propane 1o Tank 882

2-6DB-PSV-127

Propane to G-104/105/106/107 from Tank 862

2-606-P5V-128

Prapana to G-104/105/106/107 from Tank B52

2-606-P5Y-423

Propane Tank BG2

2-50B-PEY-134

Propane 1o Tank 853

| 2-606-P5SV-135

Propane to Tank B53

| 2-606-P5V-132

Propana to G-104/105/106/107 from Tank 863

| 2-606-P5V-133

Propane to G-104/105/106/107 from Tank 863

2.606-PSV424

Propane Tank 8563

2-606-P5\-138

C3/C3=/C4 from SA/Cavern ta Tank BE4

2-606-P5V-130

CIHC3=/C4 freem SA/Cavern o Tank 864

2-606-PEV-136

Propane to G-104/105/106/107 fram Tank 864

2-506-PSV-137

Propane to G-104105/106/107 from Tank 864

2-B06-P5V-108

CHLI=IC4 from SACavern Tank 864

2-B06-PSY-142

CACI=/C4 from SA/Cavern 1o Tank BG5S

2-606-P5SV-143

CHCI=/CA from SA/Cavern to Tank 665

2-606-P5V-140

Propana to G-104/105/106/107 from Tank 865

| 2606-PSV-141

Propane to G-104/1058/106/107 from Tark 265

2-606-PSV-107

CACI=/C4 from SA/Cavern Tank B85

| 2-606-PEV-146

CHC3=/C4 from SA/Cavern to Tank BG3

| 2-506-PSV-147

CACI=IC4 from SA/Caven to Tank BES

| 2-606-P5V-144

Propana to G-104/108/106/107 from Tank BSS

| 2606-PEV-145

Propane to G-104/105/1068/107 from Tank 858

2-506-PSV-108

CIC3I=/C4 fram SA/Cavermn Tank pl




Woste Gas Minmisation Plan
Marathon Petroleum Company |

Catlettsburg Refininp, LLC

NNA (Qs)

Sourcos

Dotailed Sourco Description

Qyc3)
Propane
Bullet
Header

10 Block Valves

Malves Black Propane from Cavern

Valves Black Propane fram South Arpa

Malves Block Off-spec Propane Pump vent 2-606-G-106

| Valves Block Off-spec Propane Pump vent 2-606-G-107

| Valves Block 17 vent line from C3 Bullet Manifold

Valves Block Propane 1o truck loading/SA 2-606-G-104/105 disch

Valves Block Propane to Sat Gas/Railcar 2 606-G-106/107 disch

Malves Block 3" line from Bullet Vient line Manual Vent

Valves Block 1" drain line to trap #3

Valves 2-66-PSV-50 bypass 10" line to AP KOG Fuel Gas Lina

2 Pump Saals

Pump Seal 2-606-5-104 Propane Pump & Seal vent

Pump Seal 2-606--105 Propane Pump & Seal vent

Qsoa)
SDA Header

34 P5Ws

| 2-31-PSV-79 on 2-31-E-14 (S) outlet ROC Ovhd

2-31-P5V-B5 on 2-31-E-3 (T} inkat 150 psig steam

[

| 2-31-P5V-88 on 2-31-E-15 (T) inlet Hot Ol

2-31-PSV-89 on 2-31-E-16 (T} inlet Hot Ol

| 2-31-PSV-82 on 2-31-E-1/2 {S) outiet Tempered VWaler

2-31-P5V-72 on 2-31-E-4A {5) outlet RDC Ovhd

| 2-31-PSV-73 on 2-31-E-4C (S) outlet RDC Ovhd

| 2-31-PSV-22 on 2-31-E-10A

| 2-31-P5V-21 on 2-21-E-16

2-31-PSV-71 on an 2.31-F-25

| 2-31-PSV-87 on 2-31-E-14 (T} mlet [som Hot Oil

| 2-31-P5V-91 on 2-31.E-32 () inlet LP Solvent

| 2-31-P5V-112 on 2-31-E-32 (S) outiet LP Selvent to E-3

| 2-31-P5V-86 on 2-31.E-10A i T) outlet Tempared Water

| 2-31-PSV-00 on 2-31-E-32 (T} inlet 150 psi] sleam

| 2-31-P5V-74 on 2-31.E-4A (T} inlet SOA Charge

| 2-31-PSV-75 on 2-31-E-4C (T} inlet S0A Charge

2-31-PSV-E7 on 2-31-E-30 {S) cutlet Ram Onl

2-31-P5V-69 on 2-31-F-31 {5} cutlet Flush Qi

2-31-PSV-68 on 2-31-E-30 (5) autlet Ram Oil

2-31-PSV-B1 an 2.31-B-2 gullat SOA Hol Ol Heater

2-31-P5V-6 an 2-31-F-1 LP Soivent Surge Drum

2-31-P5V-2 on 2-31-D-1 No. 1 RDC Tawer Oyhd

2:31-P5Y-110 on 2-31-0-1 No. 1 RDC Tower Chebd

2-31-P5V-3 £n 2-31-0-2 No 2 ROC Tawer Gvhad

2-11-PSV-4 on 2-31-0-2 Mo 2 ROC Tower Ovhd

2-31-P5V-138 an 2-31-E-8A/C (T) Inlet Solvent frem HP Flash Tower

2-31-PSV-147 on 2-31-0-5 DAD Stripper Ovhd

_2-31-P5V-40 on 2-31-F-4 Solvent Comp Suetion Drum

2-31-P5V-84 on 2-31-F-2 HP Sodvent Surge Drum

| 2-31-PSV-76 on 2-31-D-6 Asphalt Flash Tower Ovhd _

2-31-PSV-144 on 2-11-D-7 Asphall Stripper Ovhd

2-66-P5Y-18 on 2-66.F-3 SDA Fuel Gas Drum

2-31-PSV-T1 on 2-31-G0-17 2nd Stage Solvent

2-31-PSV-80 on 2-31.B-2 outiet SDA Het Oil Heater

2-31-PSV-21 on 2-31-GC-17 2nd Stage Solvent

2-31-PSV-111 on 2-31-GC.17 2nd Stage Solvent




Waste Gas Minimization Flan

Marathon Petroleum Company 1.p
Catlettsbirg Refining, LLC

MNA (Qs)

Sources

Detailed Source Description

Qispa)
SDA Header

52 Block Valves

| Bypass Valve 2-31-PSV.82 on 2-31-E-1/2 (5) outlet Tempered Wator L
Valvos Block on 2-31-D.1 No. 1 ROC Tawer Bottoms Drain

| Valves Block on 2-31.D-2 No. 2 RDC Tawer Bottoms Drain
| Malves Black on 2-31-G-3 LPHP Pump venis
| Valves Block on 2-31.G-4 LP/HP Pump vents

Valves Block on 2.31-G-5 LP/HP Pump vents

| Valves Block on 2-31-G-6 LE/HP Pump vents

| Valves Block on 2-31-G-25 LP/HP Pump vents

| Valves Block on 2-31.0-7 Asphalt Stripper Bottoms

| Valves Block on 2-31-B-1 gutlet Asphalt Mix Heatar
 Malves Block on 2-31-D-6 Asphalt Flash Tewer Battoms Drain
| Valves Block on 2-31-F-172 LA/HP Salvent Surge Drums Drain

| Valves Block on 2-31-F-4 Saivent Camp Suction Drum Drain
_Valves Block on 2-31-G-70/71 Solvent Condensate Pump Discharge Drain

| Valves Block on 2-31-E-75 Stripping Steam Cendener Drain )

Malves Block on 2-31-E-15/18 {5} inlet Asphalt Mix Prehoat Exchangors In & it

| Valves Block on 2.31-E-15/15 (5} autlet Asphalt Mix Prehoat Exchangers In & Out

Valves Block on 2-31-G-59/60 Asphalt Product Pumps

| Matves Black on 2-31-G-5 Pump seal vonts

| Valves Block on 2.31-G-6 Pump seal vents
Valves Block on 2-31-GH162 LCO fush ia suchan line
Valvas Block on 2-1-GH1/52 Ram Oil 1o suction ling

Valves Block on LCO Flush 1o traced flare hdr 2° line from LCO Flush

Valves Block on 2-31-E6 | 1,2 drain line farm 31-E-5
Valves Block on Ram O 1o Pitch Drain 2* lina from Ram il connactions
Valves Alock gn 2-3 1-G-53 Pump seal venls

Valves Block on 2-31-G-60 Pump seal vents

Valves Block on 2-31.G-3 Pump seal vents

Valves Block an 2-31-G4 Fump seal venis

Malves Block on 2-31-G-25 Py ma seal vents

| Valvas Black an Sampler System LP Sclvent Surge Drum

| Valves Block on 2-31-F-1 Lp Solvert Surge Drum PEV-6 Tailpipa
| Valves Block on 2-31-J-7 Evacuation jet outlet

_Bypass Valve 2-31-PSV-2 0n 2.31-0-1 No_ 1 ROC Tower Ovhd

Bypass Valve 2-31.PSV.110 an 2-31:0-1 No. 1 RDC Towar Ovhd
| Bypass Valve 2-31.PSV.3 an 2-31-0-2 Na 2 RDC Tower Ovhd
Bypass Valve 2-31.PSV.4 an 2-31 -0-2 No. 2 RDC Tower Ovhd
Bypass Valva 2-31.P5V- 147 an 2-31-0-5 DAD Siripper Chwhd

Bypass Valves 2-11-P5v_40 on 2-31-F4 Solvent Comp Suction Drum 1

Bypass Valves 2-31-PSV-40 on 2-31-F-4 Solvent Camp Sucticn Drum 2

| Bypass Valves 2.31-PSV-84 an 2-31-F-2 HP Salvent Surga Drum 1

Bypass Valves 2-31-PSV.84 on 2-31 -F-2 HP Solvent Surge Drum 2
Bypass Valve 2-31-P5V.84 an 2-31-F-2 HP Salvent Surge Drum
Bypass Valve 2-31-PSV.78 an 2-311-0-6 Asphalt Flash Tower Cryhd
Valves Block on 2.31-F-4 Salvent Lomp Suction Drum

| Valves Block on 2-66-F-3 5DA Fuel Gas Drum (fop)

Malves Block on 2-66-F-3 SDA Fual Gas Drum (botiom)

Valvos Block on 2-66-F-3 SDA Fual Gas Drum Vent

Valves Block on 2-31-0-6 to E-1 0A/28 Asphalt Flash Tawer Ovhd

| Valves Block on 2-31-GC-17 Campressor Vents
Block Walve far Com pressor Soal 2-31-GC-17 Eeanng Vonts

1 Pressur Contral

Valve

Control Valve 2-31-HV-5 on 2.31-F -4 Solvent Comp Suction Drum




Wioste Gas Minimigation Pl

Marnthon Petroleum Company LP

mcllabur_gﬂﬁn ing, L1.C

MMNA [Os) Sourcos Detailed Source Descriplion
Qlispa) 1 Compressar
SDA Header | Seal Compressor Seals 2.31-GC-17 Bearing Vens g
| 2-122-P5V-13 an 2-122-D-2 Product Stripper e
2-122.P5EV-20 on Z-122-F-8A Pred Strip Btms Salt Dryer o
2-122-P5\-21 on 2- 122-F-68 Prad Stnp Btmis Salt Dryor T
Qi12kas) AFRvsVaee |l on 2-122-F-7 Fuel Gas KO Drum e
12" KDS 2-122-PSV-59 on 2-122°F-25A Fuel Gas Filtor E=
2-122-PEV-60 on 2-122.F-258 Fuel Gas Filter =S
Header | Block on 2-122-F-7F el Gas KO Drum. -
J Block Valves | Block on 2-122-F.25AF el Gas Filter EE
Black an 2-122.-F-35B8Fuel Gas Filtar i s aE AT
Q{Deb) 2 PSys | 2-102-P5V-104 on Relormate rundown Debutanizer boltams -
Debut Rundaown 2-102-PSV-105 on Reformala rundewn _Debutanizer battoms
Qnpt R) NPT 3-101-@ﬂ{i.nn_2v1ﬂ -G-2A/B inlet Naptha Charge Pumps o e T
Riridas 3PSVs 2-101:PSV-107 on 2-101-E-7A/B autlet Naptha 1o Storaga

2-101-PSV-105 en 2-101-E-7AB outet Stripper Ohvd Liquid to Sat Gas




Woante Gas Minimization [Man
Marathon Petroleum Company 1P
Calletisbury, Hetining, 110

Flow Es'd mate

Basis For Estimato

i Flare Flow (scfd)
#3 ﬂruduﬂgfgif Hoadar 110,000 | Estimate base on Flow indication
unqs[aggém 90.000 Estimate base gn Flow indication
#7 ?ﬁfﬁﬁdm 93,000 Estimate base on Flow indication
HF%EECHiﬁaLnr 757,000 Tracerco _
NPT Jgﬂupzx:;nder 124,290 Tracerco
v et | 75| oo
|5§|E.I|5HG::LW J63.617 | Tracerco
13"?{gghﬂz ; der 46,890 Tracerco
4 gv-?;{l;gk::;dm 25,000 Estimate base on flow indicatian
LI‘?JET}“EE]HH 183,180 Tracerco
Hydrog ﬁlﬂﬁﬂi Header 35-000- | Estimate based on flow indication
#44 Eq FELES ,:j ; dir 77,000 Estimate base on flow indication
Fwy vnn?t[STAdsnrbur 1,000 | AP-42 Equipment Leak Emission Faclors
Pmpannﬂggﬁét Header 31,150 Tracerco
EDQJA[?-IE:EIM 286,765 Tracerco
Debut Rundown 1,000 AP-42 Equ]pme-nt Leak Emission Factors
NPT Rundown 1.000 AP-42 Equi_;_:nment Le_a_r-: Emission Factors




Woiste Gas Minimiztion Plan
Marathon Potroleum Company LP
Catlettsbury Reflining, 1.1.C

Appendix D

Lube Flare Waste Gas Flows
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Waste Gas Minimization Flan
Marathon Petroleum Company LP
Catlettsharg Helintng, LLC

Lube {Csj

SOUrcos

Detailed Source Desc rprJ-:.m

Q(PcE)
Propane
Cavern

Equipment

8 P5Vs

1-16-PSWY-11 on Propane Rundown Meter #11

1-16-PSY-10 on Propano Rundown Meter #12

1-16-P5EV-0 on Propana Rundown Meter #12

1-16-PEV-8 on_ Propane Rundown Meler #12

1-16-P3V-12 on Propane Rundown Meler #22

1-16-PEV-13 on Propane Rundown Meler #22

1-16-P5V-14 on Propane Rundown Meter #22
1-16-P5V-15 en Propane Rundewn Meler #21

6 Block Valvos

Bleck Walve an 1-168-F-11/12 Meater Strainars 1-16-F-11/12

Block Valve on 1-16-F-21/22 Meter Straner 1-16-F-21/22

Block Yalve on 1-16-G-1 1-16-G-1 Cavern Pump Drain Line

Block Valves on Proper Loop

Black Valve on Meter #3 - Cavern Recirculaton Line

Block Valve on 1-16-G-2 1-16-G-2 Cavern Pump Drain Line

1 Contral Yalea

1-16-PW-3 on Propane Cavern Vapor vent line

Q(PCE)
Butane
Cavern

2 P5\Vs

1:23-P5V-1 on Cavern Vapor Space Relief
1-23-P5V-12 on Metering Return Line Rehef

L Block Valwos

Block Valve on 1-23-G-1 Butane Cavern Pump Drain

Block Valve on Cavern Vapor Space Relief PSV 1 47 Block bypass

Block Valve on Cavern Vapor Space Relief PSV 1 4" Block bypass

Block Valve on Butane Strainers 1-23-5-1/2 Drain Line

Qir_ro
Pchem FG
Equipment

G P5Ys

1-66-P5V-8 on 1-66-F-16 Potrochemn Fuel Gas Drum

1-66-PSV-0 gn 1-28-F-30 ADS Fuel Drum KO Pat

1-66-P5V-61 on 1-31-F-7 Fuel Gas Drum

1-65-PSV-10 on 1-31-F-55 SHU Charge Hir FG KO Pot
1:31-PSV-25 on 1-33-F-55 Hot Ol Hirs FG KO Drum

1-66-P5W-1 on 1-66-0-1 FG Scrubber Off-gas line

3 Black Valves

| Block on 1-66-F-16 Sampler Petrochem Fuel Gas Drum

Block on 1-28-F-30 ADS Fuel Drum KO Paot

Block on 1-31-F-7  FG KO Pat Bot drain

Block on 1-31-F-55 SHU Charge Hir FG KO Pt

Block an 1-33-F-55 Hot il Hirs FG KO Drum

2 Conlral Vakves

1-66-LV-2 on 1-66-F-1 Sour Fuel Gas KO Pot liquid

1-66-LV-G on 1-66-F-16 Petrochem FG Dirum lguid

Qapsc
ADS

Charge

5 PSS

2 Pressure
~ Contral Vavles

1-28-FaV-4 on 1-28-F-1 Reacior Charge Drum

1-28-PEV-46 on 1-28-E-35 (T}inlet Reactor Charge

1-28-P5W-G on 1-28-F-4 LPFD

1-28-PSV-5 on 1-28-B-1 Conv Sec Hot Oil _
1-28-P5V-20 on 1-28-F-4A LPFD Water Boot

Pressure Controd Valve on 1-28-F-1 Reactor Charge Drum 28-PW-2A

Pressure Contral Valve on 1-28-F-1 Reactor Charge Drum 28-PY-28

1 Pump Seals

Pump Seals an 1-28-G-35 ADS Charge Pump - Saal Pot




Waste Ceas Minemireation Mlin
Marathon Petroleun Company LI®
Latlettshuryg, Relining, 11LC

Lubo {Os)

Sourcos

Detalled Source Description

Qians)
ADS

O PSYs

1-28- PS".-’ 27 on 1-28-0-10 Mo 1 Tower Ovhd ling

1-28-P5VY-10 on 1-28-GC-10 Make-up Hydrogen to Rx's

1-28-PSV-7 on 1-28-F-2 Recycle Hydrogen

| 1-28-P5V-8 on 1-28-F-6 Make-up Hydrogen

1-28-P5SV-28 on 1-28-F-4 LPFD

1-28-F5V-8 on 1-28-GC-11 Recycle Hydrogen

1-28-P5V-28 on 1-28-GC-44 Make-up Hydrogen

1-28-P5V-29 on 1-28-GC-43 Recycle Hydrogen

1-28-P5V-13 on 1-28-F-17 Tower Ovhd line

15 Block Valvos

Block on Tank 154 or 54 Bz or Tol to Rx Charge Drum

Black on Sour H2 Sampler Saur Hydragen

| Black on 1-28-F-15 No. 1 Ovhd Aze OG Sampler )

Block on 1-28-GC-10 Compressor venls

Bleck on 1-28-G-42 Pump vent ling

_Block on 1-28-G-98 Pump vent lne

Blaek an 1-28-F-21 Foul Water Acc

Block on 1-35-G-18 Pump vent line

Block on 1-35-G-19 Pump vent line

| Block on 1-28-G-31 Pump vent ling

Block on 1-35-G-63 Pump vent lina

Block on 1-35-G.38 Pump vent line

Block Valve on 1-28-0-2/3 ADS Reactor Evac Jet

| Bleck Valve on 1-28.F-3/4 ADS HPFD ¢ LPFD

Block Valve on 1-28-F-1 Reactor Charga Drum 1 bypass araund PCVs .

2 Control Valves

1-28-PV-3B on 1-28-F-3 HPFD Off-gas to Sour Gas Pot

1-28-PV4 on 1-28-F-4 LPFD Ol-gas to Sour Gas Pot

2 Pump Saals

| RO Vents on 1.28-G-20 #1 Tower Pumps G-29 Seal Pot

RO Wonts on 1-28-G-30 #1 Tower Pumps G-30 Seal Pot

2 Sample Stations

2 Compressor
Seals

Compressor Seals on 1-28-GC-10014 Recycle Compreasars

Qiansz
ADS
Misc.

4 Block Valves

1-28-FV-15 on #1 Tower Overhoad Acc.

Black on 1-28-F-2/6/14 battom Liquid drain ta Sour Gas Paf

 WValve Bleck Valve on Flare Drep near 28-E-42A

Block on 1-28-G-14 Evac jet frem ADS Rx & 1.28- F-E G-10/43

Bleck on 1-28-G-43/44 Yoke von! lo Sour Gas Pot

3 P5Ws

_1-28-PSV-35 on 1-28-E- 31 (5)inlet LPFD Liquid ta Na. 1 Tower

1-28-P5V-40 on 1-28-E-31 (5] autlet LPFD Liquid 1o No. 1 Tower

1-28-P5V-44 on 1-28-F-21

1-28-PSV-34 an 1.28-£-0 (T) outlet Rx Eff 1o1-28-E-10A () nlet

Qiertio
CTLO

d P5Vs

[ 1-29-P5SV-T0 on 1-20-E- 53 (T) outlet CTLO Spltter Bims Rebair

| 1-28-PSV-101 on 1-29-E-54 (T) inlet CTLO Sphitter Sida Raboilar

1-28-PSV-99 on 25 E-53 CTLO Rehoilor

3 Brack Valves

Block Bypass 1-29-PSV-111 on 1-20-F-578 CTLO Split Ovhd Water Bottle

PSV.111 1"

| Open Block on 1-29-F-2 CTLO Split Ovhd Seal Pot

Block Valve on 1-29-F.1 CTLO Feed Fiter ent




Waiste Gas Memimization PMlan

Marathon Petroleum Company L1

Catlettshurg Relining, LLC

Lube [Os)

Sources

Detailed Source Description

Q (GC)
Guard Case

9 P5Ws

_1-_41-F’5*.F-1? on 1-4-E-22 (5] inlet Preflash Lig to Prefractionator
1-4-PEV-22 on 14-0-5 inlet Guard Case Rx Foed
1-4-P5V-34 on 1-4-D-5 inlet Guard Case Rx Feed

1-4-P5SV-10 on 1-4-F-7 Preflash Drum

1-4-PSV-21 on 1-4-D-6 Prelractionator Ovhd line

1-4-PEV-42 on 1-4-FF-17 Guard Case Fead Filtor

1-4-PSV-16 on 1-4-E-28 inlet SPU H2 fram HPFD
1-4-PSV-101 on 4-E-18 Guard Casze Fead Exchanger

1-2-PSV-102 on 4-E-18 Guard Case Feod Exchanger

6 Block Walves

Valves Block an 1.4-J-10 Evacuation Jet

Valves Block on 1-4-F-8 Pref Ovhd Acc

Valve Block Valve on 1-28-F-8 Guard Case Fual Gas Drum PSYW 90 27 Block
Bypass _

| Valve Sample Stabon on 4-F-8 Prefractionator OVHD Accumulatar - Sam ple

Valve Block Valve on 1-4-FF-17 Guard Case Feed Eiller PSY.42 1° Block
Bypass

Valve BlockValve an 1-4-FF-18 Guard Casa Feed Filler PSV-43 1" Black
Bypass

Q (CT)
Clay Treaters

G P5EYs

_1-29-PSV-976 on 1-20-E-79
1-28-PSV-975 on 1-20-F-18 Clay Treater
1-27-PSV-574 an 1-27-0-7 Clay Treater
1-£5-P5SV-21 on 1-45.0.15 #1 Sl Tower OWHD Line

1-66-PSV-61 on 1-31-F-7 Funl Gas Drum
1-28-P5V-111 on 1-28-F-578 CTLO Split Ovhd Waler Bottle

2 Block Valves

Valves Block on 1.29-F-18 Clay Treater Bim Drain
Valves Block an 1.27-0-7 Clay Treater Btm Drain

Qo
Hot Oil

1 PSW

1-4-P5V-90 on 1-29-F-8 Guard Caso Fuel Gas Drum

1 Block Valva

Hlock on 1-33-F-55 Hot Oil Hirs FG KO Drum

1 Pump Seals

Pump Seals on 1-20-G-1 Hot Ol Pump - Seal Pat

Q‘rmrm:
Sulfolane
Dehezanizer

B P5Vs

| 1-33-P5V-52 on 1-33.F-51 SHU Hydrogen Compressor Suction Drum
1-33-P5V-53 on 1-33-GC-51 SHU Hydragen Compressor

1-33-PSV-1 0n 1-33-F-1 SHU Sweet Hydragen Suction Drum
1-33-P5Y-2 on 1.33-GC-1 SHU Sweet Make-Up Hydrogen Compressor
1-27-P3V-T6 on 1-28-D-13 Reformate Dehexanizer

1-27-P5SV-T9 on 1-27-F-44 Reform Dehex Owhd Ace

Qo
Old G-Qil
Header

3 P5\'s

1-27-P5V-89 an 1.27-F-55 autlet Lean Solvent

_1-4-P5V-43 on 1-4-FF-18 Guard Case Foed Filter

1-27-PSV-80 on 1-27-F-1 Splitter Ovhd Rec

fl{Fssa
Fuel Gas KO
Pot

2 PSWs

1-68-PSV-10 on 1-31-F-55 SHU Charga Hir FG KO Pot

1-31-P5W-36 on 1-33-F-55 Hot Ol Hirs FG KO Drum

4 Block Valves

Valves Block on 1.31-F-7 FG KO Pat Botdrain
Ma'ves Black on 1-31-F-55 SHU Charga Hir FG KO Pat

Block en 1-31-F-55 SHU Charge Hir FG KO Pot

Valves Block on 1-33-F-55 Hot O Hirs FG KO Drum




Woisle Gas Minimizsation P
Marathen Metreloum Company LIF

Catlettsborg Hefining, 1.1.C

Lube (Os)

Sources

Detailed Source Description

Q[LFEER!

LPCCR
Equipment

27 PSVs

1-44-P5V-1 on 1-44- F1 Separalar

_1-44. FE".l" 74 on 1-44. E 1 (5} autlet Purge Gas from 44-G-1

1-44-P5V-2 on 1-44-F-1 Separator

1-44-P5V-3 on 1-44-F-1 Separator

1-44-PSV-5 on 1-44-GC-1 outlet Recycle Gas Compressor

1-44-PSV-73 on 1-44-GC-1 outlet Recycle Gas Compresso

1-44-P5V-T on 1-44-F-2 Recontact Drum

1-44-P5SV-B on 1-44-F-3 Net Gas Chlonde Treater

1-44-P5V-18 on 1-44-F-7 Net Gas Chiloride Treater

_1-4£4-PSV-88 on 1-44-F-67 inlet Reduction Gas

1-44-P5V-9 on 1-44-0-5 Debutanizer

1-44-P5Y-10 on 1-44-F-40 Debut Ovhd Chionde Treater

1-44-PEV-12 on 1-44-F-5 Debut Ovhd Rec
1-44-P5V-16 on 1-44-E-6D (S) outlet Debutanizer lead

1-44-P5V-15 on 1.44.E-6C (5] outlet Debutanizer fead

1-44-P5V-14 on 1-44-E-68 (5) cutlot Debutanizer feed

1-44-PSV-13 on 1-44-E-64 (5) outlet Dabutanizer feed

1-44-P5V-22 on 1-44-F-8 LPCCR Fuel Gas Drum

| 1-44-P5V-51 on 1-44-F-41 Net Gas Comp 15t Stage Suction Drum

1-44-PEV-52 on 1-44-F-42 Net Gas Comp Interstage Drum

1-44-P5Y-55 on 1-44-G-18 {2nd Stagea) Dscharge to SPUfspillback

1-43-P5V-54 on 1-44-G-18 (15t Stage) Discharge ta 44.F.41

1-44-P5W-32 an 1-44-F-13 Lock Hopper No. 1 :

1-44-P5V-40 an 1-44-F-19 Lift Engageor No. 2

| 1-44-P5V-38 on 1-44-F-18 Lock Hopper Nao. 2
| 1-44-P5V-43 on 1-44-F-33 Recycle Gas Coalescer

1-44-P5V-46 on 1-44-F-34 Booster Gas Coalescor

3 Pump Seals

Open vents RO-B/9 on 1-24-F-4344 Sep Pumps (G-4/5) res vonls

Open venls RO-1112 on 1-44-F-25/46 Hecan Pumps (G-4/5) res vonts

Open vents RO-2223 on 1-44.F 4748 Debul Reboiler Pumps  (G-2/10)
s venis

Open vents RO-15/16 on 1-44-F-45/50 Debut Ovhd Pumps 1G=-11112)
res vents

Pump soals on 44-G-6/7

2 Vents

RO-403 on Vent/Lock Hoppers Ftt.-'f:*_,-t:lr:- Gas

RO-442 on Liftlock Hoppers Booster Gas

& Sampie Stations

Valves Block on Sample System Chiorided Reduction Gas

Valves Block on Sample System MNet Gas

Matves Block on Analyzer Bidg Vent Analyzer Sample Vent
Valve Sample Station on Recycle Hydrogen Sample Vent (SAM 334)

Sample Station  Booster Hydrogen Samale Vent

1 Cantrol Valye

Control Valve 1-44-FV-388 on 1-44-F-1 Separator Of-Gas 1o 44.G-1




Waste Gas Minimization Plan

mlacathon Perrolewis Company |i*

Catlensburg Kefining, LLC

Lube (s

SOUrces

Detailed Source Description

QyLpecry
LPCCR
Equipment

27 Bleck Valves

Valves Block on 1-44-E-1 (T)inlet No 4 Reactor Product Btm
Malves Block on 1-34-G-18 Net Gas Comp vent gas

Valves Block  on 1-44-GC-1 intet Recycls Gas Compressor
| Valves Block on 1-44-J.1 Jet Ejecior System

Valves Block on 1-44-F-67 Red Gas Chigride Treater o
| Valves Block on 1-44-F-48/50 Debut OCvhd Pumps (G-11/12) discharge
Valves Block  on 1-44-F-5 Debut Ovhg Rec Off-gas

| Valves Block  on 1-44.F.9 LPCCR Fuel Gas Drum Btm

Valves Block on 1-44-F-18 Lock Hopper No. 2

Valves Block  on 1-44-F-34 Btm outlet Boaster Gas Coalescer

| Valve Pump Seals an 44-G-&/7 Re-Contact Liquid Pumps - Seal Pots

| Valve Sample Station on Booster Hydrogen Sample Vent

| Yalve Block Valve on 1-44-F.2 Recontact Drum 44-PSy.7 1 o block bypass
Valve Block Valve on 1-44-F-3 Net Gas Chioride Treater 44-PSV.B 1, 5" block
| bypass

Valve Block Valve on 1-44-F-67 in et Reduction Gas 44-PSV-EE 1 5- block

| bypass _

Valve Block Valve on 1-44-G-18 (2nd Stage) Discharge 1o SPU/spillback 44-

| PSV-55 1.5" block bypass 2=
Valve Block Vaive on 1-44.G-18 {15! Stage) Dischargo to 44-F-41 44-PSV-54

| 15" block bypass R
Valve Block Valve on 1-44.F-41 Nat Gas Comp 1st Stage Suction Crum a4.
P3V-51 15" black bypass ]

Valve Block Valve on 1-44-F-42 Net Gas Comp Interstage Drum 44-PSy.52
1.5" biock bypass 2 L
Valve Black Valve on 1-44-F-7 Net Gas Chionda Treater 44-PSV-18 3" block
_bypass .

| Valve Block Valve on 1-44-0.5 Debutanizer 44-PSV-0 1 5 block bypass |
Valve Block Valve on 1-44-F-4D Debut Ovhd Chiorige Treater 44-PSV-10 1.5
biack bypass ) &
Valve Block Valve on 1-24.F-g LPCCR Fuel Gas Drum 44-PSv-22 7 5 black
| bypass 3

Valve Block Valve on 1-44-F.33 Recycle Gas Coalescer 44-PSV-43 1 & block
bypass

Valve Bleck Valve on 1-44-E-1 (5) outlet Purge Gas from 44-G-1 4-PSV-74 1~
_black bypass

Valve Block Valve on 1-44-F-19 Lift Engager No. 2 44.P5v-40 1 5 block
bypass

Valve Black Valve on 1-44-F-1 Separator 44-PSV-3 1 5% block bypass

(Qspur)
S5PU

Compressor

3 PS5y

1-31-P5V-48 on 1-31-GC-1 SPU Hydrogen Compressar
_1-31-PSV-51 on 1-31-GC-1 SPY Hydrogen Compresser
1-31-P5V-47 on 1-31-F-4 5Py Hydrogen Compressar KO Pot

1 Compressor
Seal

Compressor Seal an 1-31-GC-1 SPU Hydrogen Compressar

1 Black Valve

Block on 1-31-F-7 FG KO Pot ot drain _ ]




Wiste Gas Manimisation Plan
Marathon Petroleum Company |LI*

Catlettsbury, Refining, LLU

Lubeg (Cs)

Sourcos

Detailed Sourco Description

q[ﬂ‘umq}
Cumene

Equipment

47 PSVs

1-35-PSV-2 an 1-35-F-2 CHEY Combined Charge

1-35-P5V-43 on 1-35.D-2 Feed to No_ 1 Reaciar

| 1-35-P5V-T on 1-35-D-2 Feed to No_ 1 Reaclor

1-35-P5V-G on 1-35-D-2 No_ 1 Reactor

1-35-P5V-0 on 1-35-F-5 autlet No. 1 Reactor Product Cat Filter Pot

1-35-P5V-10 on 1-35-F-6 outlet No. 2 Reactor Product Cat Filler Pot

1-35-P5V-82 on 1:35-D-4 Mo 1 Rectfier avh to Deprop

1-35-PSV-121 an 1-35-E-41 outlet CA/CY Charge 1o 1-15-E-7/8

1-35-P5V-48 an 1-35-F-7 Depropanizer Ovhd Rec

1-35-PSV-89 on 1-35-0-5 Deprop Ovhd to 1-35-E-12'5

1-35-P5V-88 on 1-15-F-42 putlet Bz Col Bottoms KO Pot

1-35-PSV-12 on 1-35-D-6 Overhead Bz Col Ovhd 1o 1-35-E-13's

1-35-PSV-13 on 1-35-D-6 Overhead Bz Col Ovhd fo 1-35-E-13's

1-35-P5W-14 on 1-35-D-6 Overhead Bz Col Ovhd to 1-35-E-12's

1-35-P5V-15 on 1-35-D-6 Overhead Bz Col Ovhd to 1-35-E-13's

1-35-P5W-80 on 1-35-F-8 Bz Cal Ovhd Rec

1-35-PSV-70 on 1-35-D-17 No. 1 Rectifier Oyhd to E-47

1-35-P5V-73 on 1-35-F-35 No. 1 Cumene Bat H20 Wash

1-35-P5V-75 on 1-35-D-8 Clay Treater

1-35-P5V-76 on 1-35-0-9 Clay treater

1-7-PEV-8 on Tank 81 C3/C3' Combined Charge

1-35-PSV-90 on 1-35-T-91/92 CICY Combined Charge

1-35-PSV-115 o 1-35-T-01/92 CAC3 Combined Charge

1-35-P5V-66 an 1-35-0-15 inlet Feed to No. 3 Reactor

_1-35-P5V-E8 an 1-35-0-15 outkel No 3 Reactor

1-35-PSV-60A on 1-35-F-29 outlet No_3 Reactor Praduct Cat Filter Pot

1-35-P5V-74 on 1-35-D-16 No. 2 Cumena Col Ovhd Line

1-35-P5V-114 on 1-35-F-24 No. 2 Cumene Col Ovhd Rec

1-35-P5V-44 on 1-35-D-3 Feed io Mo 2 Reactor

1-35-P5V-8 on 1-35-0-3 Feed ta No. 2 Reaclor

1-35-P5V-5 on 1-35-D-3 No. 2 Reactor

1-35-P5V-75 on 1-35-0-8 Clay Treater

1-35-P5V-T6 on 1-35-0-9 Clay Treater

 1.35-PSV-81 on 1-35-0-18 Bz Col Bot Clay Treater

1-35-PSV-02 on 1-35-D-19 Bz Col Bot Clay Treater

1-35-PSV-03 on 1-35-F-50 Bz Col Bot Glay Treater EXf Filter Pat

_1-35-P5V-894 on 1-35-F-51 Bz Col Bot Clay Treater Eff Filter Pot

1 35PSV. 112 on 1-35-E-4BA (T} autlet Bz Col Bot E-48C

_1-35-P5V-95 on 1-35-D-20 No 1 Cumena Cel Ovhd Lina
_1-35-P5V-58 on 1-35-D-20 No. 1 Cumena Cel Ovhd Line
1-35-P5V-07 on 1-35-D-20 No. 1 Cumena Col Ovhd Line

1-35-P5V-T1 on 1-35-F-33 No. 2 Rect Ovhd Rec
1-35-P5V-107 on 1-35-D-21 Propane KOH Treater outlet

1-35-P5V-108 an 1-35-0-22 Propano KOH Treater outlet

1-35-PSV-109 on 1-35-E-56 (5) inlet Propana KOH Treater outiot

1-35-P5V-98 an 1-15.F-46 Mo 1 Cumena Ovhd Rec




Waste Gias Monimiration Plin

Marawthon Petroleum Company LP

Catlettsburg Refining, LLC

Lubg (Os)

Sources

niﬂum-u]l
Cumene
Equipment

35 Block Yalves

_ Detailed Source Description
Block Valve on 1-35-J-25 Ejector from 1-35-D-2 _
block Valve on 1-35-F-8 inlet No. 2 Reaclor Product Cat Filter Pot
Black Valve on 1-35-J-4 Ejector from 1-35-D-15

Block Valve on 1-35-F-34 No. 2 Cumene Col Ovhd Rec

Block Valve on 1-35-D-18119 outlet Bz Col Bat Clay Treater
Block Valve on 1-35-D-21/22 Boltam Outlet to flare

Block Valve on 1-35-F-15/F-7 Depressure Line to flare
Block Valve Valve on 4" line - Flare Orop

_Block Valve Valve on 1-35-F-42 35-F-42 PSVES 1" block bypass
| Block Valve Valve on 1-35-F-33 35-F-33 PSW71 1" block bypass
Block Valve Valve on 1-35-F-33 PV-53C near 35-F-33 2" block bypass

Block Valve Valve on 1-35-D-17 Recifier PSV70 6" block bypass

Block Valve Valve on 1-35-D-13/14 25.D-13/14 PSVB1 17 block bypass

| Block Valve Valve on 1-35-0-13/14 25-D-13/14 P5VE4 3/4" block bypass
Block Valve Valve on 1-35-D-18 Bz Col Bot Clay Treater PSY 91 1.5 black
bypass " :
Block Valve Valve on 1-35-D-19 Bz Col Bot Clay Treater PSY 62 1 5 block
bypass . :

_Block on 1-35-D-8/9 Clay Treater Bolloms

Block Valve on 1-35-D-8 Clay Treater PSV-75 34" E!rnv:i: Bypass
Block Valve on 1-35-0-9 Clay Troater PSWV-76 3/4" Block Bypass

Bleck Valve Valve on 1-35-F-50 Bz Col Bot Clay Treater Eff Filter Pat PSV 53
1.5" block bypass

Biock Valve Valve on 1-35-F-51 Bz Col Bot Clay Treater Eff Filter Pot PS04
1.5” black bypass

Block Valve Valve on 1-35-E-48A (S) inlet Bz Cal Bot Clay Treater ENf Filler |
| Pot from E-48C PSV-111 1 5° black bypss
_Blck valve for Clay treater 35-0-8/9 _
Block Malve Valve on 1-35-E-48A (T) cutlet Bz Col Bot E4BC PSY-112 1 5
_block bypass _ ] i
Block Valve Valve on 1-35.0.20 Na 1 Cumone Cal Ovhd Line PSV 95 1.5"
block bypass

Block Valve Valve on 1-35-D-20 No. 1 Cumene Gol Ovhd Line PSV 06 1 5°

biock bypass : .
Block Valve Valve on 1-35-0-20 No. 1 Cumena Col Ovhd Line PSY 07 1.57
| block bypass _ - - =
Block Valve Valve on 1-35-F-46 No. 1 Cumene Ovhd Rec PSV 98 1 5 blcck
 bypass

Block Valve Valve on 1-35-G-78/79 1-35-G-7&/70 Case Vents

| Block Valve Valve on SAM 525 Deprop OVHD Reflux

Bleck Valve Valve on 1-35-0-2 No. 1 Reactor 35.PSV-6 1.5" Block Bypass
Block Valve Valve on 1-35-D-16 No. 2 Cumene Col Ovhd Line PSY-74 1 &
| Block Bypass :
Block Valve Valve on 1-35-F-34 No. 2 Cumene Col Ovhd Rec PSV-114 1.5
Block Bypass

Block Valve an 1-35-G-A5/86 Vent from No. 2 Rect charge

Black Valve Valve on 1-35-E-41 cutiet CA/CY' Charge to 1-35-E-7/8 PSY-121

1" Block Bypass'




Woste G Minimisstion Plan

Maruthon Petroloum Company L1°

Catlettsbusg Kelimng, LLC

Lube (Qs)

Sources

Detailed Source Description

Qicume)
Cumene

Equipment

10 Pump Seals

RO Venls on 1-35-G-4 Deprop Bolloms Pump

RO Venls on 1-35-G-3 Reactor Charga Pump

RO Vents on 1-35-G-8 Spare to both above
RO Venls on 1-35-F-58/50 1-35-G-82/83
RO Venls on 1-25-F-54/55 1-35-G-TETD

RO Vents on 1-35-F-56/57 1-35-G-80/81

RO Vents on 1- 35—F—E1|'G-B-d- Seal Pot UEHUDEFII!’DP Bat

RO Wonls on 1-35-G-57 1-35-G-57 Seal Pot F-80

RO VWents on 1-35-G-58 1-25-G-58 Seal Pot F-81

Nitrogen purge on 1-35-G-27 mechanical seal 1o Lube Flare (M20134491-001

2 Controd Valves

1-35-PV-GB Cantrol Valve on 1-35-F-8 Bz Cel Ovhd Rec

1-35-PV-53C Contral Valve on 1-35-0-17 No_ 2 Rect Ovhd fa F-33

1 Sample Station

Block Valve on Sample Line From Sample Cooler (SAM 509)

Qyusieny
#5 Crude/LEP

Equipment

32 PEvs

1-37-PEV-70 on 37-F-19

1-41-P5V-123 on 1-41-E-3 (5) inlet Kernsene Product

1-41-PSV-118 on 1-41-E-4 (5) inlet Diese! Product

1-41-P5V-113 o0 1-41-E-58 (S) inlet Upper Side PIA

1-41-PSV-124 on 1-41-E-2 (S) outiet HSRM to 1831184 Tks

1-41-P5V-120 on 1-41-E-6B (5} inlet Lower Side PIA

1-41-PEV-121 on 1-41.E-7B (S} inlet HGO PIA

1-41-P5V-49 on 1-41-E-8 (5] inlet Preflash Crude

1-41-PSV-106 on 1-41-E-104 (S) inlet Preflash Crude from E-108

1-41-P5V-107 on 1-41-E-108 (5) inlet Preflash Crude from E-8

1-41-PEV-A1 on 1-41-F-1 Grude Col Ovhd Rec

1-41-P5V-82 on 1--1.1 F-1 Cruda Cal Owhd Rec

1-41-PSV-76 on 1-41.F-7 Crude Col Ovhd Coalescer

1-41-P5VY-102 on 1-41-F-8 Top P/A Coalascer

1.41-P5V-66 on 1-41-D-1 Crude Col Ovhd line

1-41-PSV-67 an 1-41-D-1 Crude Col Ovhd line

1-41-PSV-111 on 1-41-0-1 Crude Col Ovhd line
1-41-PSV-113 on 1-41-0-1 Crude Cal Ovhd line

1-41-P5V-64 on 1-41-0-1 Crude Cal Ovhd ling
1-41-P5V-65 an 1-41-0-1 Crude Cal Ovhd line

1-41:PSY-114 00 1-41-0-1 Crude Col Ovhd line

1-41-PEV-112 on 1-41-0-1 Crude Col Ovhd line

1-43-PSV-49 on 1-43-E-2 (T} inlet Dehexanizer Boaltoms

| 1-43-PSV-47 on 1-43-E-13A (T) intet LSR from No. 5 Crude Ovhd

1-43-P5V-55 on 1-43-D-1 Stnpper Ovhd ling
1-42-PSYAS on 1-43-D-3 Absorber Owhd lina

1-43-P5V-29 on 1-43-0-2 Dehexanizer Ovhd line

| 1-43-PSV-36 on 1-43-F-4 Fuel Gas Drum
_1-43-PSV-57 an 1-43-F-18 LEP Comp Suc Drum {gases)

| 1-43-P5V-33 on 1-43-F-2 Dehex Ovhd Acc

_1-43-P5V-12 on 1-43-E-12 (5) Natural Gas "u"a|:|_urlzer

1-43-P5V-58 an 1-43-GC-20 LEP Comp discharge to Abs




Waste Gis Minimigation Plan

Marathon Petroleum Company Li

Catlettsbury Refining, LLC

Lube ((s)

Sources

Detailed Source Description

QyusrLep)
#5 Crude/LEP
Equipment

23 Block Yalves

_Biock an 1-43.-F-4 Fuel Gas Drum RV Bypass
Block on Sampler Vent LEP Comp Sue Drum {gases)

Block on 1-43-G-1/2 Debex Ovhd pump vents

Block Malve on 1-41-F-35 Stranded Gas KO Pot

Block Valve on 1-43-F-18 LEP Compressor Suction Drum 4" black bypass

Block Valve on 1-43-F-4 Luba Plant Fuel Gas Drum

| Block Valve on 1-43-F-30 Fuel Gas KO Pot

Block Valve on 1-41-F-1 25 Crude OVHD Reciever 4- Block Bypass around
PV-7E

Black Valve an SAM 674 Vent Absorber OffGas

_Block Valve on SAM 672 Vent Dehex OVHD
Block Valve on 1-43-GC-30 LEP compressor PSVEE 4" block bypass
Block Valve on 1-43-GC-30 LEP compressar distance plece packing venis

Block Valve on 1-43-E-2 (T) inlet Dehexanizer Botloms PSV4T 2+ blaock
| bypass _

Block Valve on 1-43-D-1 Strpper Ovhd line PSVES 3" block bypass
Block Valve on 1-43-0-3 Absorber Ovhd line PSV15 2- block bypass

_Block Valve on 1-43-F.2 Dehex Ovhd Acc PSVAA 2° block bypass

Block Valve on 1-41-E-1 {5} inlet Kerosena Product PSV 123 1* block bypass
| Block Valve on 1-41-E-4 (5] infet Diesel Product PSY 118 1"block bypass
Block Valve on 1-41-E-58 (S) inlet Upper Side PfA PEV119 1" block bypass |

Block Valve an 1.41-E-2 iS) outlat HSRN to 183184 Tks PSY 124 1.5" black
bypass

Black Valve on 1-41-D-1 Crude Col Ovhd line PSVE4 8° block bypass ]
Block Valve on 1-41-E-68 (S) inlet Lower Side B/A PSV-120 1 5" block bypass

Block Valve on 1-41-E-7B (S} inlet HGO PIA PSV-121 1.57 block bypass

1 Sweep

1-41-F-34 Sweet Fuel Gas Purge

1 Centrol Yalve

1-41-PY-7B on 1-41-F-1 Crude Col Ovhd Rec Off-gas

8 Pump Seals

RO Vents an 1-41-G-3 Praflash Bolloms 41-6G-3 Inboard Seal Pot 41-F-51

| RO Vents on 1-41-G-3 Preflash Bottorns 41.G-3 Outboard Seal Pot 41-F.52
| RO Vents on 1-41-G-4 Preflash Battoms 41-G-4 Inboard Seal Pat 41 -F-53
RO Vents on 1-41-5G-4 Praflash Bottoms 41-G-4 Quiboard Seal Pat 41-F-54
Pump Soals on 1-41-G-20 Diasal f HGO Product Purmp - Seal Pat

Pump Seals on 1-41-G-21 HGO Pump Arcund Pump - Seal Pot
Pump Seals on 1-41-G-22 HGO or L5R P& Pump - Seal Pot

Pump Seals on 1-41-G5-23 HGO Product Pump - Seal Pat

1 Sample Stations

sSample Stations on 1-43-A1-5 routed to lubo fare header (M20136213-001) |

1 Compressar
Seal

Temporary Seal compressor en 1-37-F-20 {Tail Gas Compressar) to the flar
header 1-14-F-10

Qs cy
4" Line
Propane
Driers
Equipment

2 Block Valves

| 25-D-13/14 PSV-61 Bypass 1”
25—|:_!-1JJM P5V.64 Bypass /4"

1-35-0-13 Mo 1 Propane Absorbor PSV-62 bypass 3/4”

1-35-D-14 Mo, 2 Propana Absorber PSV-53 bypass 2°

1-35-F-28 Propane Req Coalescer PSV-61 bypass 1”




Woaste Gas Minimasation Plan

Marathon Petroleum Company 1LE

L‘..\ll.ﬂt*.'bur_ui_}il-:ﬁnlng._'l.[.c -

Lube [(Qs) SOUrces Dotailed Source Description
[}[4.. ca) 1-35-P5V-62 on 1-35-D-13 Mo 1 Propane Absarber
4" Line _1-35-P5V-63 on 1-35-D-14 No, 2 Propane Absotber
Propane & BEVE 1-35-P5W-55 an 1-35-F-24 Propane Coalescer _
F 1-35-P5V-61 on 1-15-F-28 Propane Reg Coalascer
Driers
Equipment _1-35-PSY-64 on 1-35-D-13/14 Propane to D-13/14
A-16-P5V-5 en 1-16-F-2 Propane Regassing Drum
7 pSe 1-16-P3V-4 on Propane Cavern Propane Cavern Dome
PS5V an Raffinate from SE to Tank 765
2-27-P5V-202 on Butane from LPG Loading Rack
Block an 1-14-F-15 1-14-G-04 Seal Reservoir
ll‘---'h[TFJ‘T-I]I Block on 1-7-G-32547T2/473 Bz pump Tandum seal vents
South End | Block on Purchased C4 1o 266F-13
Tank | Block on LPG Railear 1a 2-66-F-13
Farm/Racks 9 Block Valves | Black on LPG Railcar to 2-66-F-13 B

Black on LPG Railcar fo 2-66-F-13

Biock on LPG Railear 1a 2-66-F-13

Biock on LPG Railcar to 2-66-F-13

Block on Tubing from SA Fuel Gas Analyzer to flare (M20136525)

1 Sweep




Wiaste Clas Minimaration Pl

Marathon Petroleumn Company 11*

Catlerssburnge Befmng, LLE

Lubeo (Cs) Sourcas Detailed Source Doscription
n!J" ca) 2 Control Valves LW-36 (1" Conlrol Walve) Propana Coalasscer H2D Boot
3" Line C3 Dryer Level Control LV-33 el _
Propane
Driers 1 Block Walve
Equipment Propane Coalesscer H20 Boot LV-36 bypass T
| P5V-80 on 35-E-53 Propylena Vaporizor
P5VY-115 0n 35-E-61 Propylena Vaparizer
5 PSVs P5V-9 on 35-T-91 Propylena Tank 91
1-7-P5V-10 on Tank 81 C3/C3 Comblned Charge i
Qpa) 1-7-P5V-11 on Tank 92 C3/C3' Combined Charge
Propylene 1-7-P5V-12 on Tank 92 C3/C3 Combined C_harga
Bullets Elcu:k Valve Valve on Tank 91 C3/C3 Combined Charge PSV-9 3° block
L J A =
Equipment Black Valve Valve on Tank 92 C3/C3 Combined Charge PSV-11 3" block
| bypass
R VAR Block Valve Valve on 1-35-T-91/92 C3/C3 Gombined Charge PSV-20 1° block
YPasS
Block Valve Valve on 1-35-T-81/82 C/C3 Combined Chargs PSV-115 17
block bypass
P5V-814 on 27-0-31 Water Wash Column
| PSV-926 C on 27-F-57 Splitter OVHD Aceumulator
PSV-520 on 27-F-57 Splitter OVHD Accumulator
PS5V-544 on 27-E-82 Heavy E_E_TEII'I‘I‘I-.E-.]IE Exchanger
_PSV-562 on 27-E-82 Heavy Reformate Exchanger
10 PSS PSV-561 on 27-E-63 Dehexanwer Feed Exchanger
PSV-058 on 27-E-60 Dehexanwzer Feed Exchanger
n:usj PSV-051 on 27-E-2 Reformate Splitter Feed Exchanger
MSAT PSV-872 on 27-E-2 Reformate Splitter Feed Exchanger
Sulfalane | PSV-022 on 27-0-20 Reformate Splitter
Equipment P5V-938 on 27-0-30 Reformate Sphitter
Bypass PSV-522 on 27-D-30 Reformate Spltter 12° block
Bypass PSV-938 on 27-D-30 Reformate Splitter 12° block
Bypass PSV-051 on 27-E-2 Reformata Splitler Feed Exchanger
B Block Valves Bypass PSV-961 on 27-E-63 Dehexanizer Feed Exchanger
Bypass PSV-958 on 27-E-B0 Dehexanizer Feed Exchanger
Bypass PSV-914 on 27-0-31 Water Wash Column =
_Bypass PSV.962 on 27-E-82 Heavy Reformate Exchanger f
Bypass PSV-972 on 27-E-2 Relormale Splitter Feed Exchanger
Qe
Lower Gas 1 PSV 2-27-P5V-110 on 2-27-F-43 BIU Hydrogen KO Drum
Con #1 Line
QizLee)
Lower Gas MA No actrve equipment an ling

Con #2 Line




Waste Gras Minimizsion Plan
Marathen Petreleym Company 1.
Catlettsburg Helining., LLC

Lube (Cs) Sources Dotailed Source Description

2-24-P5V-107 on2-24-F 6D Carbon Treater Sand Filter
| 2-24-PSV-108 on2-24.F-81 Carbon Treater Sand Fitor
2-3-P5V-106 on2-3-F-10 Propane Carbon Treator

QqaLoc) gpsys  |-2:3:PSV-126 on2-3-F-11 Blowdown Drum Accumulator
Lower Gas | 2-3-P5V-105 on2-3-D-1 Propana Carben Treater _
2-66-PSV-156 on 2-68-F-13 5A Gas Drum

Con #3 Line 2-24-PSV-68 on2-24-F-39 GG C/C4 Waler Selfier _ }

Equipment 2-24-PSV-84 0n2-24-0-5 SG Deprop Fd Caustic Serub

Block Valve on 24-F-60 Carbon Treater Sand Eilter PSV107 1" bypass line
3 Bleck Valves | Block Valve on 24-F-61 Carban Treater Sand Filter PSY108 1~ bypass line s
Block Valve on Flare Drop on fop of #9 Bldg

2 Pump Seals  |-2U™P Seal Pot Venis 2-2-G.202 _—
Pump Seal Pot Vents 2-2-03-203
2-3-PSV-131 00 2-3-F-45 Alky Butane Feed Coalescer
QyaLae 2-3-P5V-132 on 2-3-F-46 Alky Butane Feed Coalescer

Lower Gas 2-3-PSV-120 on 2-3-F.51 Alry Dutane Feed Water Sep
Con #4 Line B PCVe | 2-24-P5V.3 on 2-24-0-3 Naphtha Desuifide Scrubber

Equipment 2-24-PSV-40 on 2-24-D-26 HCC Caustic Scrubbar

quip 2-2-PSV-D01 on 2-2-D-1 Aux Sphtter Ovhd line

2-2-PEV-12 on 2-2.F-1 Aux Splitter Ovhd Acc

Block Valve on 2-3-F-51 Alky Butane Feed Water Sep 2-3-PSV_120 4+ block
1 Block Yalve bypass

2-2-P5V-32 on 2-2-E-3 (T) inlet Aux Splitter Bims to Alky
2-2-P5V-214 on 2-2-E-2 (5) cutlel Aux Spiitter Bims Reboiiar
2-5-PSV-10 an #2 Tank Car Rack PSY

2-30-PSV-56 on 2-30-E-39 Propane Chiller

2-66-P3V-1 on 2-66-F-1 SA Fuel Gas Drum
2-24-P5V-89 on MEA scrubber 7.24-0-38

2-5-PSV-12 Butane Vaporzoer 2-5-E-8

2-30-PSV-03 on 2-20-F-10 Deprop Feed Surge Drum

12 PSVs | 2-24-PSV-22E on2-24-F-9 SG Deprop Fd Caustic Scrub

2-24-P5V-86 on 2-24-F-56 GC G304 Mercaglan Extract

ulELGEj 2-24-PSV-24 on 2-2-D-12 Caustic Oxid izer _
Lower Gas 2-24-P5V-125 on 2-24-F-17 Spent Causte Holding Drum
. 2-24-P5V-126 on 2-24-F-18 Spent Caustic Holding Drum

Lon :#5 Line _2-24-P5V-14 on 2-24-F-17 Spent Caustic Helding Drum
Equipment 2-24-PSV-15 on 2.24-F-18 Spent Causbe Holding Drum

| 2-24-P5V-16 on 2-24-F.19 Spent Caustic Helding Dirum

2-24-P5V-09 gn 2-24-D-25 5G Depiop Feed Mor Extract

Block Valve on KOG Natural Gas Tank Car )

| Block Valve on - #2 Tank Car Rack Vent

Block Valve on Near 2-2-E-2 Flare Drap _

7 Dlock Valves | Biock on Sampling System vent GC CAC4 Mercaptan Extract

Block an 2-24-F-17/18/19 Spent Caustic Holding Drum

Bleck VMalve on 2-2.0-12 LGC Caustic Oxidzer vent

Biock Valve on 2-4.D-2 T/B CXC4 Causbe Prewash Drums 2-4. P81 153
block bypass




Waste Cras Minimization Plan

Marathon Petrolewm Company LIP

Catlettsburg Refining, LLC

Luba ()

Sources

Dotalled Source Descriplion

QisLce)
Lower Gas
Con #6 Line
Equipment

12 P5Vs

2-E8-PSVY-1 an 2-68-F-4 SA Sour Fuel Gas KO Pat

2-30-P5V-7 on 2-20-F-6 Naph Fract Reflux Drem

2= 30-P5EV-25 on 2-30-F-13 Ma. 273 CU Maph Coalescer

2-20-PSV-72 an 2-30-E-13 (T} outlet Hat Qi

2-30-PSV-93 an 2-30-F-10 Deprop Feed Surga Drum

2-30-P5V-69 on 2-30-F-11 Deprop Reflux Drum

2-30-P5V-9 on 2-30-E-144 (T) cullet Debutanizer Feed

2.30-PSW-74 on 2-30-E-31 inlet Naphtha from 2.30-E-6A/B

 2-24.P5V-52 on 2-24-0-40 56 Deprop Fd MDEA Scrub

2-24-P5V-93 an 2-24-F-57 5G Deprop Fd Water Wash

2-24-P5V-94 on 2-24-F-58 56 Deprop Fd Coalescer

24 Block Valves

Block Valve on 2-66-F-5 Sweet FG KO Pot 2-66-PSV-3 4 block bypass

Bleck Valve on 2-B6-F-1 SA Fuel Gas Drum 2-68-PSV-1 2 block bypass

Bleck on Abscrber Ovhd Sampling System vent

Block on Main Splitter Ovhd Sampling System vont

Bloek on Aux Splitter Ovhd Sampling System vent

Bleck on Stripper Bottorms Sampling System vent

Bleck on Main Debut Ovhd Sampling System vent -

| Block on Sec Debut Ovhd Sampling System vent

Block on 2-20-G-2/21/21A Abs Bottems pump vents

Block on 2-30-G-3/3A Naphtha Lean Qil pump vents

Block on 2-30.G-5 Naph Fract Refiux pump vents

Black on 2-30-G-6A Comman Spare pump vanis

Block on 2.30-G-6 Debulanizer Feed pump ven!s

_Block on 2-30-G-8/8A Debut Reflux pump vents

Block on 2-30-G-20/27 Deprop Feed pump venls

Block on 2-30-F-10 Deprop Feed Surge Drum

Block on 2-30-G-10 Deprop Reflux Pump vent

Block on 2-30-F-11 Deprop Roflux Drum

Block on 2-30-G-11 Naph De Reb pump vent
Block on 2-30-G-11A Commaen Spare pump vent

Block an 2-30-G-12 Naph De Exch Side pump vent

Block on 2-30-F-15 Sat Gas Flare KO Drum

Bleck Valve on 2-30-F-24 Fuel Gas KO Pat

Block valve on 2-30-G-22 30-G-22 Pump drain

& Sampling
Slatiens

Absaiber Ovhd Sampling System vent

Main Splitter Ovhd Sampling System vent

Aux Splitter Ovhd Samplng System vent
| Stripper Bottoms Sampling Systerm vent
_Main Debut Ovhd Sampling Systemn vent

sec Debut Ovhd Sampling System vent

4 Pump Seals

2-:30-G-10 Reservoir vent RO-320

2-30-G-11 Resenvoir vent RO-322

2-30-G-11A Resarvoir vent RO-321




Woaste Cras Minimization Plan
Marathon Peteoleum Company LY
Catlettsbury, Relininp, LLC

Lube (s

Sources

Detailed Source Description

Qysp
Sulfolane
Products

16 PS\s

1-27-PSV-38 on 1-27-D-13 #1 Toluens Column

1-27-PEV-36 on 1-27-D-11 Xylene Col Ovhd line

_1-27-PSV-51 en 1-27-D-17 Benzene Column
1-27-PEV-53 on 1.27-D-4 Stripper Col Ovhd to Cond's
1-27-P5V-105 on 1-27-F-31 Recovery Column OVHD Accumulater

1-27-P5V-43 on 1-27-D-14 Recovery Cel Ovhd line

| 1-27-P5V-968 on 1-27-D-17 Bz Col Ovhd line
1:27-PSV-865 on 1-27-D-13 No. 1 Tel Col Dvhd line

1-27-P5V-76 an 1-28-0-13 Reformate Dehexanizer

1-27-P5V-70 on 1-27-F-44 Reform Dabex Qvhd Acc
1-27-PSV-87 on 1027-D-13 inlet Refarmate Dehex leed

1-28-PSV-AT en 1-29-E-75 (T} outlet Raff Dehex Bot to 1-29-E-82

1-29-PSV-107 on 1-28-E-75 (5) outlet Ra¥f Dehex Col Charge
1-28-P5V-74 an 1-29-D-16 Raff Dehex Ovhd line

1-7-PSV-815 on Raffinate to Storage Relief

1-27-PSV-100 on 1-27-E-318 (5) inlet Bz Side Cut Rec to storage

10 Block Valves

Block on 1-27-G-88 Pump vent line
Block on 1-27-G-21A Pump vent line
Black on 1-27-E-54/F-50 venis Recovery Col Ejecter System Non-condens

Block on 1-27-D-17 Bz Col Ovhd line

Block on 1-27-D-13 No. 1 Tal Gol Ovhd e

Block on 1-27-G.218 Pump vent line

Block on 1-27.G-41A Pump vent line
Block Valve on_Sulfolane Recovery Column Ejector

Block Valve on 1-27-E-318 (S) inlet Bz Side Cut Rec ta storage PSV 100 1°
bleck bypass

Block_on 1-27-G-418 Pump vent line

2 Pump Seals

Pump Seals on 1-27-G-28 Recovery Celumn Reflux Pump - Seal Pat

Pump Seals on 1-27-G-29 Recavery Column Reflux Pump - Seal Pat

1 Seal Pot

Seal Pat on 1-27-F-40 Xylene Column OVHD - Seal Pot

1 Control Valvo

1-27-PV-111C on 1-27-F-44 Refarm Dehex Oybd Acc

1 Vent

Mao. 1. 2 Tol & Xylena Rec Vents 1-27-F-449

1 Sample Station

1-27-5AM-321 LP Dehex Ohd Sample

Qs
Sulfolane
Feed

7T P5Vs

1-27-PSY-92 on 1-27.D-15 Water Strippar Ovhd line

1-27-P5V-83 on 1-27-0-1 Sulf Reformate Splitter Ovhd
1-27-P5V-84 on 1-27-D-1 Sulf Reformate Spliter Ovhd

| 1-27-P5V-53 on 1-27.D-20 New Extractor
1-27-PSV-62 on 1-28-E-7 (T) inlet Clay Treater Charge

1-27-PSV-50 967 on 1-27-E-424 (5] Clay Treater Charga

1-23-P5V-01 on 1-29-B-6 outlet Hat Oil




Wikale Cias Minimization Flan
Marathon Petroleum Company L1
Catlenshorg Refining, 1.1.C

Lubo [Ca) Sourcos

Detalled Source Doscriplion

17 Block Valves

Qs
Sulfolane
Feed

Valves Block on 1-27-5AM-001 HP Dehex Ohd Sample

Watves Block on 1-27-G-50 Pump vant line

Valves Block on 1-27-5-51 Pump vent line

Walves Block on 1-27-G-46A Pump vent line

Valves Block on 1-27-G-4E6B Pump vent line

Valves Block on 1-27-G-90 Pump vent line
Valves Block on 1-27-G-164 Pump vent ling
Valves Block on 1.27-G-168 Pump vent line
Valves Block on 1-27-G-38A Pump vent line_

Valves Block on 1-27-35-44 Pump vent no

Vaheos Block on 1-27-G-45A Pump vent linae

Walvos Block on 1-27-G-458 Pump vent ling

Malve Biock Valve on 1-27-D-20 New Extractor 27-P5Y-93 1.5" Block Bypass
Valve Block Walve on 1-27-0-15 Waler Stripper Ovhd line 27-PSW-92 1" Block
Bypass

Walve Block "'J'EJ'-'; on 1-1;'?-1:_‘55 autlat Lean Sabvent P5SWED 1.5" block tl:.rpaﬁ.s--

3 Control Valves

Contrel Valve 1-27-PY-111C on 1-27-F-44 Reform Dehex Ovhd Acc

Control Valve 1-27-PV-2B on 1-27-D-20 New Extractar

Control Malva 1-27-PV-940C on 1-27-F-1 Splitter Ovhd Rec

2 Sample Statans

3 Purmp Seals
2 Seal Pols
| 1-17-P5V-07 Natural Gas -Barge Dock
2-24-P5V-43 on 2-24-D-28 HCC Caustic Scrubber
6 PSVe 2-27-PSV-110 on 2-27-F-43 BIU Hydrogen KO Drum
1-31-P5V-50 on 1-31-GC-1 5PU Compressor
Miscellaneous 1-29-psv-B4 on 1-29.B-2/4-B-6 outlet Hot gl a
Equipmen PEV-115 gn B6-F-16 Pchem Fuel Gas Crum
quipmant Valves Block on 14.F-7 Preflash Ovhd to Pref Gvhd
3 Block Walves | vakve from 5-F-21

valve from 5-F-22

1 Sample Station

Propane (C3) dryer sample station

Samplng System vent GC C3/C4 Mercaptan Extract




Waste Gias Minimisilion Plan
Marathon Petrolorm Company |

Catlettsbury, Kefining, 11.C

Header Flow

Fuel Gas KO Pot

Flow Estimate (scfd) | Basis For Estimate
Q(PCE) '
Propane Cavorn 1,272,336 racerco
Equipment
Q(PCE) | _
Biitans Cavei 20,400 Max known daily flow from cavern vent
Qip_ray i . -
Pchem FG Equipment 13,438 Tracerco distributed using Compnent counts
Quremy
South End Tank 15,673 Tracerco distributed using Compnent counts
Farm/Racks
Qo) : :
Hot Ol 3,804 ITracercu distributed using Compnent counts
Ang"énﬁg’rgﬂ 15,329 Tracerco distnbuted using Compnent counts
arc e _
Clay Tru:jt - 13,280 Tracerco distributed using Compnent counts
Eulrn?;ig Food 21,654 Tracerco distrnbuted using Compnent counts
%ﬂ'ﬂ 6,703 Tracerco distributed using Compnent counts
Q (GC) Sl :
Guard Case 20,015 Tracerco distributed using Compnent counts
Qapszy | oo _
ADS Misc. 48,184 Tracerco distributed using Compnent counts
{Qspuc) o -
SPU Comprossor 110,388 Tracerco distnbuted using Cempnent counts
Qicoy i :
0ld G-Oil Hoader 47 278 Tracerco distributed using Compnent counts
qinﬂ"ﬂl e ;
Sulfolane Dehozanizer 04,556 Tracerco distnbuted using Cempnent counts
Qires) 32,425 Tracerco distributed using Compnent counts




Waste Goas Mininisation Plan
Marathon Petroleumn Company LI
Catlestsbury Relining, LLC

Headar Flow

Flow Estimate {scfd)

Easis I-;ur E-stimate

Qyasier
#5 Crude/LEP

Equipment

132,836

Tracerco

Qy5; Scrub Unit

0

Scrub 005

| Qcume)
‘Cumene Equipment

452,376

Tracerco

Qyscey
Lower Gas Con #5

Line Equipmant

31,191

Tracerco distnbuted using Component counts

Qe
Lower Gas Con #3
Line Equipment

18,502

Tracerco distnbuted using Component counts

':-"{'H.GE]
Lowor Gas Con #4

Line Equipment |

23,036

Tracerco distributed using Component counts

Qe
Lower Gas Con #1
Line Equipmaont

3,020

Tracerco distributed using Component counts

QsLae)
Lower Gas Con #6
Line Equipment

42,185

Tracercao distnbuted using Component counts

Qispy _

Sulfolane Products

80,000

Estimate based of flow indicator

Claps)
ADS

7,200

Qiuecen
. LPCCR Equipment

560,000

Based on pump seals and compressor seals

Based on max and min an FI

| Qs
MSAT Sulfolane
Equipment

2,000

AP-42 leak rate calculation
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Appendix E

FCC Flure Waste Gas Flows



Waste Gas Minimization Plan

Marathon Petroleurn Company 1P

Catletisburg Refining, LLC

Couse
FCC Upper Gas
Can

| Qesey
FCC CA/C4
Treater

Qinruy
FCC Heat
\_ Recovary Unit

Qiam -\|
FCC Gasoline
Treator J

( Giree
FCC Unit

RING STEAM
o =
CEMTER STEAM )
i
FILOT GAS TO FLARE
e
SUPPLEMENTAL GAS
f y
i 3A1T-Fal II
’Kﬁ:c Flare KO Drum |
/
[
LIQUID TG SLGP
T
_'_"Qi i 155 & TASE St1FEa
FCC Flarp

2-117-G-1832

Flarg KO Crum Pumps




Woaste Goas Minimization iFlan
Marathon Petrolewm Company LI?

Catlettsburg Refiring, LI1LC

FCC Flare Headoar
Flows [Os)

Sources

Detailed Source Description

Quuacg
FCC Upper
Gas Con

11 PSVs

2-110-P5V-22 on 2-110-F-3 High Pressure Reciver
2-110-P5V-2 an 2-110-F-4 Stripper Charge Coalescer
2-110-P5V-16 an 2-110.D-3 Stripper

2-110-PEV.-24 on 2-1 10-E-B{T}) LCO from 2-110-G-13/14
2-110-PEV-18 on 2-110-E-15 Debutanizer Reboailar
2-110-PEV-19 on 2-110-E-14 Debutanizer Reboilar
2-110-P5V-4 on 2-110-0-4 Bebut Ovhd kne 1o Receiver
2-110-P5V-21 on 2-110-D-4 Debut Ovhd line to Receiver
2-110-P5V-5 on 2-110-F-5 Debutanizer Ovhd Receiver
2-110-PSV-6 on 2-110-0-5 Fuel Gas Amine Absorber
2-110-P5V-27 an 2-110.F-101 WG Compressor Sue Drum
2-110-PEV-01T cn 2-1 10-E-12

E-Sarnplu
Slaticns

1 Compressor
Feal

2-110-GC-1 Seal Vent

6 Dlock Walves

2-110-E-13AC inlat
2-110-F-7 sampelr
2-110-F-7
2-110-F-101
2-110-GC-1
2-110-GC-1

Debut Ovhd ling o Reciver
FG Amine KO Drum Ovhd
FG Amine KO Drum Qvhd
WG Comp Sue Drum Liquid
WG Comp Discharge drain
WG Compressor drain

q{ﬂﬂcq
FCC C3/C4
Treater

3 PSvs

2-113-P5V-1 on 2-113-D-1 Amine Seruber
(remaoved alurmina treater 2-1 13-0-2)
2-113-PEV-3 on 2-113-F-1 Mercaptan Extractor
2-113-PSV4 on 2-113-F.3 Waler Wash

[ 1 Black Valves

2-113-E-3 (5) inlet C3/C4 from MDOEA Serubber
(remaved alumina treater 2-113-D-2)

Qeem)
FCC Gasoline |

Treater

J P5Sys

2-114-PEV-2 on 2-114-D-1 Spent Caustic Oxidizer
2-114-P5V-3 on 2-114-D-2 Disulfide Scrubber
2-114-P5V-4 on 2-114-F-4 Naptha Water Wash Drum

Qyuruyp

3 PS\g

2-116-P5V-2049 on 2-116-F-34 HRLU Fuel Gas Drum
2-116-PEV-100 on 2-116-F-65 Oxidizer Voot KO Fot
2-66-PSV-9 Purchased MNet Gas KOG Company

1 Sample
Station

_266-A1-3 vented fa luba flare M20136525-001)

FCC Heat
. Recovery Unit

2 Block Valves

2-116-F-34 Fuel Gas Drum Boet drain

| 2-66-F-B Fuel Gas KO Pot




Waste Gias Minimiziion Plan
Marathon Petroleum Company L
Catlettshurg Refining, 11.C

[ FCC Flare Header

Flows (Qs)

Sources

Detailed Source Description

Qircey FCC Unit

19 PSVs

2-109-P5V-23 pn 2-109-E-8 (T) mlet LCO Products

2-109-P5SV-24 gn 2-109-0-3 Main Calurmn OVHD line
2-109-P5V.25 gn 2-108-D-3 Main Column OVHD line
2-108-P5SV-26 on 2-100-D-3 Main Column OVHD line
2-108-P5V-27 on 2-109-0-3 Main Column OVHD line

- 2-108-PSV-28 on 2-109-D-3 Main Colemn OVHD line

2:108-P5V-209 on 2-109-0-3 Main Celumn OVHD line
2-109-P5V-30 on 2-109-D-3 Main Column OVHD line
2-109-P5V-31 on 2-109-D-3 Main Columna OVHD line
2-109-P3V-32 on 2-109-D-3 Main Column OVHD ling
2-109-P5V-33 on 2-109-0-3 Main Column OVHD line
2-109-P5V-34 on 2-109-F-3 Low Pressure Receiver
2-109-P5V-21 on 2-109-F-3 Laow Prossure Receiver
2-109-P5V-43 on 2-109-F-16 Flush Ol Surge Drum
2=109-P5V-384 on 2-109-E-42

PSV-08 on 103-G-87 seal pot of slurry pump
PSY-108  on 109.G-87 seal pot of slurry pump
PSV-106  on 109.G-86 seal pot of slurry pump
PSV-96  on 100-G-86 seal pot of slurry pu mp

1 Contral
Valva

2-1089-PV-21 Main Column OVHD PCV-21

4 Purmnp Seals

2-109-G-B8, Slurry, Seal Pot 2-109-F-76
2-109-G-86. Slurry, Seal Pot 2-109-F-77
2-109-G-B7, Slurry, Seal Pot  2-109-F-78
2-108-G-87, Slurry, Seal Pot 2-108-F-79

1 Fuel Gas
Sweep

SWEEP  Fuel Gas Header ling

G Block Yalves

2-103-F-1 Raw il Charge Drum

Flare Drop

Flare Drop

2-109-F-16 Manual Vent Line

3" Manual Vent {include 1504 steam) FCC Main Calumn Ohd
Manual Vent of Sponge Absorbor




Waste Gas Minimiration Plan

Marathon Petroleum Company LP

Cullettsbarg Re I':_n.EnE, L

Fluw
Header Flow Estimate/ Basis For Estimate
(scfd)
Q(UGC)
FCC Upper Gas Con Wy {imeenio
Q(C3/C4) gogop  |TTACENCO Using component counts ta
FCC C3/C4 Treater ' drstribute fiaw
Q[GT} &6 000 Tracerco using compenent counts to
FCC Gasoline Treater ' distribute Now
Q(HRU) _
FCC HEillt ﬁecnv&r}' 69,000 ;'EE?&'?E ;‘;L:ﬂ Sompanent counly fo
ni
F%tg%?]{ t 283,000 Tracerca




Wisle Lias Mmimisation Flan
Marathon Petroleumn Company LP
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Appendix F

Alky Flare Waste Gas Flows



Waste Gias Minimisation Plan
Marathon Petrolesm Company LP
Catlestsburg Refining, LLC

_ Qs Staam —
#3 Crude Hot T:=I
Blowdawn /,___\ Pilot Gas - |
Headar fCrossaver o |
L MNHA Flare
11.F-18 N
Qimumy Hot Blowdown
OIB Header Oiies | Dirum
Main C3C4
Splitter 2F5v-121
Header il q"{‘“
Tank B40 1-Ca& |
' o Header
| SatGas Hn:der} L L L L
b S
SF7N 3E-G-
{2-0-16"| Block TAR [ 2 =
L 55 Wakee seals || pgisa
Y
I 11.F34
Y l"-lll |
| Ay KO | =
LY Dr'I..IITI /! AJE}'
Flare
L M| .-‘_'n"l;“_ “\-.‘.. —h_\‘l
LGC Main Qo Blendar 11-F38
l KO Drum |
DeC4 Header /[ Qg Alky Non- rum
= | | Heador
a C4 Sphere Acid Header
L =g 1]
LGC Spitr, L Quay ]
| Stranded Gas Alky Acid |
Heoadar
{CIoEsaver 10




Waste Gas Minimization Flan
Sormihon Petrofesm Comparny L
Catlettshurp Relimng, LLC

Alky (Os)

Sourcos

[Il-ati.lln-d Source Doscription

Qyansy
Alky Acid
Hoader

g PSVs

.....

2 35 PSV-63 on E 36-F -9 [sostnpper Ovhd Rec

2-35-P3V-41 on 2-35-F-10 Depropanizer Feed Selller

2-36-P5W-50 an 2-36-0-12 New HF Acid Regoenarator

| 2-35-P5V-46 on 2-36-E-25/26 (5) outlet Isobutane Vaporizer

2-35-P3V-51 on 2-35-E-26 (5] inlet [sobutana Vaponzer

2-38-P5V-21 an 2-35-D-5 HF Strpper middle

2-36-P5V-45 on 2-36-F-7 Polymer Surga Drum

28 Block Yalves

| Block on 2-36-F-4 Acid Storage Drum

Block on 2-36-F-5 15l Stage Acd Saobtlor

Block on 2-38-FV-12 Downstream

Block on 2-35-F-8 Isostripper Ovhd Rec

Block on 2-36-E-88 (5] outlet Isobutana sidocut

Block on 2-36-E-80 (5) outlet [sobutane sidecut

Block on 2-36-E-6A (5) outlet Isobutane sidecut

| Block on 2-38-F-10 Depropanizer Feed Settler

i- Block on Acid from Sottlers to HF Acd Rogenarator

| Block on 2-26-F-11 Deprapanizer Ovhd Rec

T Block on 2-36-E-14 (§) outlet Depropanizer Ovhd Cond

__Elcu:R on 2-36-F-7 Polymer Surge Drum

Block on 2-36-G-2 Fresh Acid Pump drain_

Black on 2-36-G-3 Morth Acd Cire Pump drain

Block on 2-36-G-4A South Acid Circ Pump drain

| Block on 2-36-G-48 Spare Acid Circ Pump drain

Block an 2-38-G-TB Isobutane Reb Pump drain

Block on 2-16-G-0A Setted Acid Pump drain

Block on 2-36-G-98 Settled Acid Pump drain

Block on Acid Sampling System

Block on 2-36-F-6 2nd Stage Acid Settler

Block on 2-36-G-10A Deprop Feed Pump drain

Block on 2-38-G-10B Deprop Feed Pump drain

Block on 2-38-G-11A Deprop Ovhd Pump drain

Block on 2-36-G-118 Deprop Feed Pump drain
Block on 2-36-E-12 (T) outlet Depropanizer Feed g

| Block on Sampling Station |scbutane

' ' Black on 2-36-G-BA Iscbulane Recycle Pump drain

Block on 2-36-G-AB Isobutane Recycle Pump drain

Block Valve on 36-F-22 KO Drum
Block Valve on 35-D-T Acid Flare Header Scrubber [Circulating KOH]

Block Valve on 36-D-12 34" Vent lina from aced line to 36-0-12

Block Valva on 36-E-11A/8 34" Vent line from 35-E-11AB
Block Valva on 1 1/2" vent line on 35-G-78

Bleck Valve on 1 1/2" Vent I_mt_:__F[:?rp 36-G-3

Block Valve on Seal Pot on 36-G-9A

Bleck Valve on Seal Pot on 36-G-98

Bisck Walve on 26-F-12 KO Pot




Woiste Gas Minimization Flan
'-.i.1rn|||mn 1’|.I||.'|'I|. uem 'l"-nmn:m'-.' Le

Alky (Qs)

Sources

Detailed Source Description

Qyany
Alky Acid
Header

4 Canlrol Vahies

2-36-PV-311 on 2-26-F4 Acd Storagoe Drum

| 2-36-PV-198 on 2-36-F-11 Depropanizer Ovhd Rec
2-36-PV-318 on 2-36-F-57 Thermal Fluid Surge Drum

2-36-PY-31A on 2-36-B-2 Het Qil Heater

4 Nitrogen

Sweep

Nitrogen 3/4° line from N2 Sweep Purge

nitrogen /4" ling N2 Purge Purge

nitrogen /4" line N2 Purge Purge

7 Seal Pumps

‘Fresh Acid Pump 2-36-G-2 Soal Pump

Deprop Feed Pump Seal Pot 2-36-G-104

Deprop Feed Pump Seal Pot 2-35-G-108

Deprop Ovhd Pump Seal Pot 2-36-G-11A

Deprop Feed Pump Seal Pot 2-35-G-118
Isobutane Recycle Pump 2-36-G-84 Seal Pump

Isobutane Recyele Pump 2-36-G-BB Seal Pump

Quana)
Alky Non-

Acid Header

18 PSVs

2-36-P5V-1 on Feed Coalescer-A 2-36-F-2

2-36-PSV-2 on Feed Coalescer-B 2-36-F-3

2-36-P5V-6 on Nitrogen to Acid Storage Drum 2-36-F-4

2-36-P5V-83 on Hot Oil System Exchanger Circuit 2-38-E-25
2-36-P'5V-18 on Depropanizer middie 2-35-0-4

2-36-PSV-84 an Hat Oil System 2-36-E-17 (T) outiet

2-35-PSV-204A on Propane Alumina Treaters 2-35-D-104

2-3B-PSV-208 on Propane Alumina Treaters 2-36-D-108

2-36-P5W-40 on C3 Alumi Treators Preheater 2-36-E-17 (5) outlat

2-28-P5V-159 on Propana KOH Treater 2-36-D-11

| 2-36-P5V-85 on Propana Flush Cooler 2-36-E-15 (S} inlet

2-16-P5V-10 an N-Butane KOH Treater 2-25-0-5

2-38-P5V-13 on |sostripper boltem 2-26-D-3

2-36-P5V-48 on 2-35-F-29 ASO Surge Drum

2-36-P5V-81 on |sostripper battom 2-36-D-3

2-36-P5V-4A on Butanes Fead Dryers 2-36-0-8A

2-36-P5V-4B on Butanes Feed Dryors 2-36-0-88

2-36-P5V-58 on Regonerate Super Heater 2-36-E-23A (5) outiet

2-36-P5V-3A on Reganerate Super Heater 2-36-E-238 (5) outlet

9 Block Valves

Block on Feed Dryers 2-36-D-8A/8

Block on Flara cond. Lig pumps 2 11-05-04/95

il o b L "

Block Valve on 2° line from Flare drﬂp in mw

Block Valve on 24" Vent line from 26-E-1

Double block valve on PSY bypass on PSWV-204

Doubla block valve on PS5V bypass on P5V-20B

Block Valve on /4" Vent lina fram 36-E-5A8

Block Walve on 34" line Irom Flare Drop

1 Mitrogon
SWBED

| 34" Nitrogan Swoep




Waste Gas Minimisation Plan
Marathon Petroleum Company 1L[*
Catlettsburg Refining, L1.C

Alky [Os)

Sources

Datailed Source Description

Qicqy
C4 Sphere

Header

10 PSS

2-7-P5V - 1164 on 17 line from SDA C4

2-7-PSV - 106 on 6" line 750 TK

2-7-P5V - 111 on 1" line from SDA C4 Transfer
2-7-P5V - 114 on 1" bne from SDA C4 Transier

2-1-P5V - 116 on 1" bine from SDA C4 Line

2-7-PSV - 117 an 17 lne from 588tk suction
2-7-P5V - 110 an 6 kina from B98tk RV

2-T-F5V - 115A on 1° line from 749tk suchon

2-7-PSV - 105 on 6" ina form 746tk

_2-7-PSV - 108 on B” line from 747tk line
2-7-P5V - 103 on 8" line from 748tk

2-7-P5V - 107 on 107 line from 8361k

2-36-P5V-00 on 2-36-B-2 outlet Thermal Fluid to exchangers
2-36-P5V-100 on 2-36-F-57 Thermal Flusd Surge Drum
_2-36-P5V-43 on Fuel Gas KO Pot 2-35-F-24

2-36-P5V-88 on ASO Caustic Wash 2-36-F-54

PSV-20 on Butane Pre-fiter 2-606-F-5 (MOC2012651-012)
PSV-21 on Bulane Coalescer 2-608-F- (MOC2012661-012)

9 Blpck Valves

| Block Valve on 3/4° kne from manual vent from C4 pumps

Block Valve on 835 tank 1/2" tubing around PSV

| bleck Valve an 747 Tank bypass around PSWY

block Valve on 748 Tank bypass around PSV )
Block Valve on 24" line Jumper to SA Flare Header
block Valve on 37-G-119 Bleeders and vents (3)- 34”
block Wahe on 47-6-120 bloeders and vents (3)- 204”

block Valve on Bulane Prefilter 2-606-F-5 around PSY (MOC2012661-012)

bhock Valve on Bulane Cealascer 2-606-F-6 around PSV (MOC2012661-012)

3 Pump Seal

N2 purge betweon tandem seals 37-G-110/120

Pump Seals 2-5.G-4 and 2-5-G.5 on Butane storage fank 236 (MOC2012661-
012}

1 Sample
Statian

“4' sample station line off of Butane storage tank 2-606-T-748,
(MOCM2013697-001)

D—ILGE_H I
LGC Main DeC4
Header

G P3Vs

2-24-PSV-63 on Retention Tank 2.24-D-35

2-2-P5V-160 on Main Debut Steam Reboilar 2-2-E-124 5 (outlet)

2-2-P5VY-135 an Mamn Daebut Overhead 2.2.0-14

| 2-2-PSV-97 on Main Dobut Overhead 2-2.D-14

£:2-P5V-140 on Main Debut Cvhd Accum. 2-2-F-44

2-2-PEV-100 an Main Debut Ovhd Water Boot 2-2-F-45

1 Pump Seal

Pump Seals 1127 line fram 55 Tuba Seal Pot vents an 2-G-73/74 Mam DeCa
Roflux pumps

1 Biock Valve

Block Valve 2" line from manual vent on 2-F-44 Main Debulanzer an overhead

b TECETVET

1 Sampla
Station

Sammple Station SAM 450 from C3/C4 Splitter




Wasle Cias Minimization Plan
Marathon Petrolonm Company 1P
Catlettsburg Belining, LLEC

Q{de ra)
Hydrog
Header

9 PSvs

2-115-PSV-1 en Charge Drum 2-115-F-1

2-115-P3V-2 on Charge Drum Water Faol 2-115-F-4

2-115-PSV-4 on Feed Coalescer 2-115-F-3

2-115-PSV-7 on H2 Comprossor Suction Drum 2-115-F-2

2-115.P5V-10 on H? Compressor Dis::.harén 2-115-GC-3

2-115-P5V-8 on Reactor Feed 2-115-E-3 (T} inlet

2-115-P5V-0 an Reactor Foed 2-115-E-4 (T} inlet

2-115-PS\-5 on Reacior autlet 2-115-0-2

2-115-P5SV-G on Praduct Stnpper 2-115-0-1

Alky [25)

Sources

Detalled Source Description

QiLce s
LGC Spltr,
Stranded Gas

10 P5Ys

2-2:P5V-200 on C3/C4 Splitter Charge Drum 2-2-F-75

2-2-P5V-133 on Splitter Charge Coalescer 2-2-F-T6

2-2-P5V-148 on Main Splitter Feed 2-2-E-98 5 {outlat)

2-24-P5V -58 on 4" lne lram new Sour Naptha Wash 24-F-20

_2-30-P3V - 352 & line from Comp Discharge 2-30-F-45

2-30-PSV - 351 10" Comp. Suction 2-30-F-40

2-30-PSV - 354 47 line from KO Drum 2-30-F-41

2-24-P5V-B8 on 6" line from HCC Precip 24-F-49

PS5V -15 on 17 line from LSR Tranfer lma

7 Block Valves

Block on C3/C4 Splitter Charge Drum 2-2-F-75

Bicck on Splitter Charge Pumps (disch) 2-2-G-204/205

Block Valve on 3° ling from F-47 Break Tank

| Block Vatve on 344" ine from Flare Drop
Block Valve on 2° lina from Flare Drop

Block Valves on 2° line from Stranded Gas Compressar Vents 2-30-GC-10

Block Valva on 2" Vent on C2/C4 Sphtter Charge Drum 2-2-F-75

1 Pump Seal

Splt Cha Pumps Seal Pots 2-2.G-204/205

1 Sampla
Slatian

Sample Statien 17 line lrom LGC Cemn Building

1 Comp. Seal

2" line from Comp Vents Compressor Seal

Qisi)
Sat Gas
Header

1% P5Vs

2-30-P5V-3 an Sat Gas Absorber2-30-D-1

2-30-P5V-43 on 5at Gas Absorber Ovnd ine2-30-0-1

2-30-P5V-65 on Naph Desthanizer Side PIAZ-30-E-9A (5) inlet

2-30-P5V-68 on Naph Deethanizer Side PIAZ-30-E-98 (5) outlet

2-30-P5V-71 on Stab Deethan Charge Drum2-30-F-25

2-10-P5Y-11 an Debutanizer 2-310-0-5

2-30-P5V-8 on Stalizer Deethanizer2-310-0-4

2-30-P5Y-44 on Debutanizes Owkd line2-30-0-5

2-3-P3V-589 on Debulanizer Reboder2-30-E-33 (T) outlet

(2-30-P5V-5 on Naphtha Deethanzer2-30-D-2

2-30-P5V-6A on Naphtha Fractionator2-30-0-3

2-30-P5V-68 on Propane Dryer2-30-D-7

2.30-P5V-37 on Misc. OH-Gases Scrubber2-30-F-2




Wiste Gias Minimization Plan

tarathon Petroleurn Company LI
Uallettsburg Refining, LLC

| 2-30-P5V-58 an Debutanizer Reboiler2-30-E-24 (5) cutlet

2-30-P5V-14 an Depropanizer?-30-D-5

2-30-PENA5 on Depropanizer Ovhd line2-30-06
2-30-P5V-60 an C3/C4 Charge to Deprop2-30-E- 11.ﬁ.fEl- {S} ::uu'l]et

2-30-P5WV-T1 an Naph Fractionator Botloms2-30-E-34 (5) inlat

2 Pump Seals

| 2-30-G-31Pump Seal

2-30-G-32Pump Seal

1 Sample
Stations

Sample Station Deprop Bims (Bulane)

Sampla Stabon Absorber Off-gas

Samplta Staton Propane Dryer Outlet

Alky (Qs)

Sources

Delailed Source Description

Q:ump
DIB Header

T P5Vs

2-27-P5V-89 on Deisobutanizer Ovhd oo 2-27-D-11

| 2:27-PSV-90 on Deischutanizer Ovhd ine 2.27-D-11

2-27-PSV-93 on Defsobutanizer Boloms 2-27-E-32 [5_; mlet
2-27-PSV-99 on Deisobutanizer Ovhd 2-27-E-33F (5) inlet

2-27-PSV-98 on Deisobutanizer Ovhd 2-27-E-33C (S) inlet
2-27-P5V-97 on Deiscbutanizer Ovhd 2-27-E-33A (S) inlet

2.27-P5V-95 on Deisgbutanizer Ovhd Ace 2.27-F-35

B Block Walves

_Black Valve on 1" from DIB Ovhd pump seals

Block Valve on 1 1/2" bypass arcund PSV-89 DIB Qvhd

Block Valve on 1 1/2" bypass around PSV-90 DIB Qvhd

| Elock Valve on 34" from DIB Reboilers

Block Valve cn 3/4” Vent from DIB Sample Stations

Block Valve on 1 12" bypass around PSV-95 F-35 DIB avhd Acc

3 Sample
Stations

4" line from DB Owerhead sample vent

44" DIB analyzer vent

Deisobutanizer Battoms Sample went

Q&)
#3 Crude Hot
Blowdown Header

28 P5Vs

2-23-PEV-253 on Kerosene Exchanger 2-23-E-107 (S) inlet

2-23-PSV-255 on Raw Crude 2-23-E-117A/8 (T) outlet

2-23-PSV-42 8n 1s! Stage Desalter 2-23-E5-2

2-23-P5V-124 on Znd5tage Desalter 2-23-ES5-3

2-23-P5V-241 on Preflash Tower Tap 2-23-0-10

2-1-P5V-534 on Preflash Tower middle 2-23-D-10

2-1-P5V-522 on Preflash Tower Ovhd bne 2-23-D-10
2-23-P5W-15 on Crude Tower above F2 2.23-D-4

2-23-PSV-18 an Crude Tower above FZ 2.23.0-4

2:23-PSV-T an Crude Tower above FZ 2-23-0-4

2.23-P5\-21 an Crude Tower above 2-23- D4

2-23-P5V-254 on Diosel Product 2-23-E-30070 (5) outint

2-23-PSV-283 on 3" line from 23-F-1358 23-E-1358

2-23-PSV-282 on 3" line from 23-E-135A 23-E-135A

2-23-P5W-285 on 3" line from 23-E-1368 23-E-136-B
2-23-PENV-284 on 3" line from 23-E-1364 23-E-136A

2-1-P5V-552 on 2" lne from 1-E-96 Cy. Stock 1-E-96

2-26-P5V-88 on 2" ne from Hot Well RV 2-28-F-11
2-23-PSV-101 on 314" lina from Diesal Slop ling

2-23-P5V-237 on turbine for upper sidae cut pump 2-23-GT-30)




Waste Gias Minimization Plan
Marathon Petraleum Company 1.1°
Catlettsburg Refining, L1LC

2-26-P5V-104 on Light Vacuum Gas Oil 2-26-E-22/24 (T) inlet

2-26-P5V-120 on CS pump Seal Pol 2-26-F-138
2-23-P5V-115 on Vac Bims pump Seal Pot 2-23-F-424

2-23-PSV-113 an Vac Bims pump Seal Pot 2-23-F-428

2.23-P5V-118 on Vac Bims pump Seal Pot 2-23-F-43A4
2-23-PEV11T on Vae Bims pump Seal Pot 2-23-F-438

2-26-P5V-93 on Fuel Gas KO Pot 2-26-F-14

2-23-PSV-168 on Fuel Gas KO Pat 2-23-F-21




Waste Gias Minimization i
Marathon Petroleum Company 1.[*
l:':ﬂ.rl.ﬂ!'.!'-urj_; Kefming, LLC

Alky (Os) Sources Detailed Source Description

Block on Bypass around 2-23-P5V-253 2-23-E-107 (5) inlet

Block on Bypass around 2-23-PSWV-255 2-23-E-117AB (T) outlet

Block on 15t Stage Desalter vent 2-23-E5.2

Bleck on Preflash Ovhd Cff-gas 2-23-F-32 (1-F-377)

Block on Bypass around 2-23-PSV-15 2-23-D4

Block on Bypass around 2-23-P5SY-16 2-23-D-4

Block on Bypass araund 2-23-PSV-17 2-23.D-4

Bleck on Bypass around 2-23-P5V-21 2-23-04

Bleck on Bypass around 2-23-PSV-254 2.23-E-30/70 (5) outlet

Block Walve on A4 Hat Well vent ling

Block Mahve an 27 line discharge from Pumpout pump on old "8" side

Block on Bypass around 2-23-P5W-237 2-23-0-4

Block on 27 downsiream side of FC-95 back pressure controlier

Black on 2° tuba sida of E-112 (Lower Side Reflux)

Block on 2* shell side of E-112 (Desalted Crude)

Block an 2” shell side of E-113C (Desalted Cruda)

PS5V Bypass Block on Fuel Gas KO Pot 2-28-F-14

Block on 2" tuba side of E-113C (Heavy Vacuum Gas Oil)

Block on 2" shell side of E-1138 (Desalted Crude)

Block an 2" tube side of E-113B {Heavy Vacuum Gas hl)

Block on 2" tubo side of E-110 {Heawy Vacuum Gas Ol

ﬂ[#31 Block on 2" shell side of E-110 {Desalied Crude)
#3 Crude Hot 64 Black Valyes |10k O 2" sheil side of E-110 (Desalied Crude)
Blowdown : Block on 2” tube sida of E-108 (Raw Crude)
Heador Black on 2" shell sida of E-108 [Light Wacuum Gas Oily

Block an 2" tuba side of E-115 (Heavy Gas il

Bleck on 2" shell side of E-115 {Pra Flash Botloms)

Block on 2" tube side of E-108 (Raw Crude)

| Biock on 2 shell side of E-109 (Upper Sida Reflux)

Block on 27 tube side of E-106 (Raw Crude)

Block an 2° shell sida of E-106 (Heavy Vacuum Gas il

Block on 2° tuba side of E-114 (Heavy Vacuum Gas Oil)

Block on 2* shell sxle of E-114 (Preflash Bottoms)

Block on 2" tube side of E-123A {Vac Bottoms)

Block on 2* lube side of E-1238 (Vac Botloms)

Bleck on 2" tube sid eaf E-128 {Vac Bolloms)

Block on 2" shell side of E-23 (Light Vacuum Gas Oil)

Block on 2" shell side af E-21 {Light Vacuum Gas Cl)

Bleck on 2" Reduced Crude Manifold{Reduced Gruda)

Black en 2" from F-24,25 26 27 filtters (Gas Oil) (Import Gas il

Block on 2° Crude unit Neshap sump

Block on 2° East pumpaut ta B-3 and B4 heaters

Block on 4" F-21 Fuel Gas KO bottom blow down

Block on bypass around PSV-168 F-21 fual gas KO pot

Block on 2" Wast pumpout lo B-3 and B-4 healers

Block on 2 shell sida of E-84 65 Diesel conlors




Wit s Minimieation Plan
Marathon Petroleurn Company LP
Catlettsburg Relining, L1LC

Alky (Os)

Sources

Delailed Source Description

Q(#3)
#3 Crude Hot
Blowdown
Header

G4 Block Yalves

Block on 2° tube side of E-107 {Raw Crude)

Block an 2" tube side of E-117A {Raw Crudal

Black on 2" tube side of E-1178 (Raw Crude)

Block on 2" shell side of E-107 (Kerosena)

| Block on 27 shell side of E-117A (Diesal)

Block on 2° shell side of E-1178 [Diesel)

Block on 2° fram B10 manifald

Black an 8" bypass around PSV-21 (Crude Tawer Flash Zane)

Block on 6" Preflash off Gas Vent to Flara

Block on 3/4" Wacuum Breaker on 84 Vac Tower

Block on 27 B-8 healer drain lines

PS5V Bypass Block on Fuel Gas KO Pot 2-26-F-14

Block on Fuel Gas KO Pot bg drain 2-76-F-14

Block on Bypass Block Valve arpund 23-PSV-124 2.76-F-14

Block on Fuel Gas KO Pat lig drain 2-26-F-21

Block Valve on 2* line from 2-26-F-25 2-28-F-25

Black Valve on 2" line from heater purge line reduced enude

Black Valve on Discharge of 2-11-G-1 Pumpout pump 2-11-G-1

2 Pump Saals

HGOD pump Seal Pot 2-23-F-40A

HGO pump Seal Pot 2-23-F-408

HGO pump Seal Pot 2-23-F-41A

HGO pump Seal Pot 2-23-F-418

2" ling from (3-25 Seal Pot vent 23-G-25

1 PS5y

2-G0G-P5V-104 gn Bulane B40 Tank

Q(I-C4)

1 Pump Seal

Pump Seals Vent fram B40tk Pump cases

Tank 840 |I-C4

1 Block Walve

Black Valve Vent fram B4OLk Ball

Q(BH)

4 PEVs

PS5V 17 an37-FF-33 B" Blender Filter

PSVY 16 an37-F-32 8° Blander Filler

PS5V 10 on 2/4° Butane line ffom 4 balls to blender

PS5V 15 on37.-FF-31 6" Blender Filter

Blender
Header

4 Block Valves

Block on 37-FF-33 3" Blender Filter

Block on 37-F-32 3° Blendar Filler

Block Valve on 2° Manual Vent from Blonder filters

Block on 37-FF-31 2° Blender Fillor

Q(C3/C4)
Main C3/C4

d P35

2-2-P5V-119 an Main C2/C4 Splitter Ovhd 2-2-D-16

2-2-P8V-123 on Condensata Pot 2-2.F-61

2-2-P5V-124 on Main CYC4 Splitter Ovhd 2.2.0D-168

Splitter Header

Sample Staton

Sample Staton SAM 450 from C3/C4 Spiitter

1 Block Valve

Block on Main CYC4 Splitter Ovhd 2-2-D-16

4 PSVs

2-24-P5V-121 on Oxidizer Vent lig KO Pat 2-24.F.77

2-24-P5V-122 on Naphtha Callection Drum 2-24-F-A1

2-36-P5V-3 on Alky Feed Drum 2-35-F-1

Miscellancous

1 Block Walve

Block Walve an 5-F-23

—

| 1 Sample Staton

Sampla Station 2-D-16

2 Pump Seals

Pump Seal 36.G-1A

Pump Seal 35-G.18




Waste Guas Menenieation Plan

Marathon Petroleumn Company LEP

Catlettsbarg Bebmng, LLC

Flow
Header Flow Estimate Basis For Estimate
(scfd)
Q(l-C4)
530, 255
.Iank 840 I-C4 HEﬂ‘!E’ Tracerco Sunvay
Q(#3)
#3 Crude Hot Blowdown 218,112
ﬁH.EEdEI' Tracerco Survey
(Hydro)
B2, 000 i
Hydrog Header :ﬂ“r':;ﬁrﬁ“cf‘;ﬂ Jleioltedusing
Q(LGC_S) |
LGC Spltr, Stranded 145,000
Gas Tracerco Survey distributed using
companent counts
Q(LGC_M) |
LGC Main DeC4 Header s oy Sl g
Q(AA
Alky A._r_-.[id ]'::EEﬂEI' 44,000 Tracerca Survey distnbuted using
. Componont counts i
Q(ANA) e
Alky Non-Acid Header ' | Tracerco Survey distributed using
companent counis
Q(5G
Sat Gﬂﬁl Hﬂl:lad er 85,000 Tracerco Sunney distnbuted using
- _component coaunts
Q(DIB
DIB I:HEEEIEr 30,000 Tracerco Survey distnbuted using
: component counts
Q(c3ic4)
Main C23/C4 Splitter 13,000 = 5
racerco Survay distributed usi
Header compenant I:l::unlsl ) _u_ﬁmg
Q(C4
Cd Eph{EfE}HEﬂdEr 13.000 Tracerco Survoy distributed using
| - component counts
Q(BH) .

Blender Header

AP-A2 Equipment Laak Emssion Factors




Wasle Gias Minimization Plan
Marathon Petroleurn Company LI
Cotlettsburg Befining, 11O

Appendix G

MPC Root Cause Analysis Procedure



1.0 PURPOSE

Flare systems are ossential refinery safety equipment used to combust Qases (hal will otherwise be
raleased 1o the environment  This document descnbes incident investigation requirements for refinery
flanng incidents, The purpose of the investigaticns is to:
11 ldentty causes of the Naring event,
1.2 ldentify steps laken to lmit the duratian of the flaring event and minimize emissions due to
fLaring.
1.3 Describe measures that will be taken to reduce the Ikelihood of a similar incident in the
future.

2.0 SCOPE

The scope of this guideline applies to all four refinery flares at Marathon Catletisburg Refinery. it has
been doveloped to comply with the following requlatians:

2.1 Marothen's Flare Consant Decrea

22 Subpar Ja of the Federal New Scurce Performance Standards

2.3 Sechon 304 of the Emergancy Planning and Community Right-to-Know Act (EPCRA)

3.0 SUMMARY

This quideline 15 divided into the following sections.
4.1 Repertable Incident Defined
3.2 Event-Specific Investigatons
3.3 Schedule for Complatian
3.4 Overlapping Requirements

4.0 REPORTABLE INCIDENT DEFINED

Event-specific investigations are required for flaring evants if
4.1 Greater than 500 peunds of sulfur dioxide are emited in 3 2d-hour period,
4.2 Grealer than 500 peunds of VOC are emitted in a 24-hour periad
4.3 Greater than 100 pounds but less than 500 paunds of VOC are emitted in a 24-hour penod
431  Investigations are required afler 28 instances of flaring events betwean 100 and
459 pounds of YOO within a cansecutive tvelve manth period
4.3.2  Invesbgaton are required for all such incidents within tha next 5o month pericd.
433 Al the end of the six menth penad a new twelie month peried for counting
instances wll begin
434 The Flare Sysiems Coordinator will be rosponsible for ostablishing and
maintaining the tracking system for flanng events between 100 and 439 pounds
of Voo



435 Allovents that require root cause analysis will be entered into the KMS system.
4.4 Greater than 500,000 standard cubec foet of waste gas are vented to the flare systems in a
d4-hour period

“Wasle gas® does not include gas introduced to the flare system exclusively o make it oparale
safely and as intended, “Waste gas” does nof include pilot gas, steam, assist air ar the minimum
amount of purge and sweep gas that is necessary for safe operation.

“Wasle gas® doos not include gas introduced to the fare system 1o comply with regulatony
requirements. As a resull, supplemental gas added to the flare to comply with the net healing
value requirement Is not included.

“WWaste gas” does not include hydrogen, nitrogen, oxygen, carbon monoxide, carban dioxide or
steam. The contnbution of these matenals may be excluded from wasta gas calculatans if the
flare system has instrumentation capable of measuring tha volumetric flow ratos.

Calculations to determine whether the triggering level of flow has occurred will exclude the
Baseload Waste Gas Flow Rate that has been identifed for each flare system. The purpose of

this exclusion is to focus Investigations on incidents assocated with penods of startup, shutdown
and malfunctian

Calculabons fo delermine whether the triggering lovel of flaw has cccuried will exclude any fare
system where the Baseload Waste Gas Flow Rate has not been determined, untl the end of the
ume period allowed for dotermining the Baseload Waste Gas Flow Rate,

Calculabons 1o determine whether the triggering fevel of flow or emissions have occurred wil
include all of the flare systems added together unless the root cause(s) of the faring are not
related to each other.

Evenis having the same root cause(s) that last mare than 24 hours will be nvestigated as a
single incident

Far any fiaring event that lasts longar than 24 hours, each calendar day will constiiute a soparate
event when counting instances between 100 and 490 paunds of VOO

5.0 EVENT-SPECIFIC INVESTIGATION

Investigations for the reportable faring events will includa the following infermation:
5.1 The date and time that the flaring event started and ended
52 The total quantity of gas flared during the avent



2.3 An estmate of the quantty of sulfur dioxide and VOC that was emitted and the calculations
used 1o determine the quantities.

5.4 The steps taken o limit the duration of the flanng event or the quantty of emissions
associated with the event.

3.5 A detalled analysis that sets forih the root cause and all significant contnbuling causes of the
flaring event to the extent delerminable.

5.6 An analysis of the measures, if any, availablo to reduce the likelihood af a recurrence of a
flaring event resulting from the same rool cause ar significant contributing causes in the
future,

5.7 A demonsiration that the actions taken during the flanng event are consistent with the
procedures specified in the Flare Moimzation and Sulfur Shedding plans, as appropriate.

5.8 Ifthe actions taken dunng the faring event are not consistent with the procedures specified in

lhe appropnate plan, a discussion of actions taken and reasons why the plan was nat
fallowead

Note: If a reportable flaring event has the same raot cause{s) as a previously-reported [ncident,
the priar report may bo utilized in lieu of com pleting a repeat investigation.

6.0 SCHEDULE FOR COMPLETION

6.1 Event-specific Investigation reports must bo completed within 45 calendar days after the
flaring ovent

8.2 Corrective actions from the nvestigations will be implemented as expeditiously as possible,
consislent with good engineenng practices.

6.3 Outstanding actions will ba tracked through complotian

6.4 A summary report with the follawing information will be submitted evary six months:

541 The number of reporiable flaring incidents that occurred during the period.

6842 The date and duration of each event.

G43 The amount of sulfur digxide and VOO feleased dunng each reportable Naring
incident

G444 Root Cause(s) of tha incident.

645 Comective Acton(s) campleled,

646 Corective Actian(s) sull ocutstanding

647  An analysis of any trends in the number of Incidents, rool causes or typos af
Correciivg actan

6.5 Investigation and Semi-Annual Summary Reparts will be submitted to;

Kentucky Division of Air Quality
U.5. Envircnmental Protecton Agency



7.0 OVERLAPPING REQUIREMENTS

7.1 Marathon's Petraleum Refinery Initiatve (PRIY Cansent Decree
Acid Gas and Hydrocarbon lanng ovents that are curren ty being tracked and reported
uncer the PRI Consent Decree wil continue la be repofted using those procedures, for as
lang as the PRI Consent Decroe remains in effoct

7.2 Subpart Ja of the Federal Now Source Performance Standards
Subpart Ja is expected to include pravisions fof Mare management plans. This guidehne wilt
be updated to incorporate the Ja requiremants after the final rule is promulgated.

7.3 Section 304 of the Emergency Planning and Com munity Right-to-Know Act (EPCRA)
EPCRA incidents include all sources of excess emissians_ including but not limited to flare
releases. EPCRA reporting is not addressod in this pracedura

B.0 REFERENCES
8.1 40 CFR Part 60, NSPS Subpart Ja
B2 New Scurce Review Consent Decren
8.3 40 CFR Part 355

9.0 List of Root Cause Analysis

Lube Flare Excecds 503 Limii
siart time: I8/2004 7:45 im

End time: 11192014 4:45 pm

Deseription: Several units on the north end were upset and relieving to the Nare. The inner ring fuel pas
pressure in the Sat Gas Naphtha Fractionaior Reboiler bepan to drop due 1o a malfunciion with the pressure
repulator valve, While Operations was aitem pling to take the heater down due to unstable inmer ring burner
conditiens, the main fuel pas hi eh pressure NTE was hit and the ESD system shut the heater down, Hours later,
Operations bepon the heater relighting process for the second time and the Naphtha Fractionator began to
pressure up. To aveid hitting a high pressure NTE, which was done during the fiest attempt of reli ghting the
heater, a vent to the Lube Flare on top of the Naphtha Fractionator Reflux Drum was o pened and closed (o
manually control pressure in the Naphtha Fractionator, The No.5 Crude Board Operator began to observe high
H:8 concentrations in the Nare and notified the Lzad Shift Foreman.

30 Estimate/Refinery Process Gas Flared:

Date | Refinery Proce 55 gases Flared [i-‘ll'.-'l ECIf D} ' Total 50, frﬁm Flares..: I/ rolling 24 howr)
1/18/14 7:45 AM - 9.73 909,15
1/18/14 8:45 AM 7.89 | _ 121,58 -
1/18/14 9:45 AM 9.5 1509.40 N
_ 1/18/14 10:45 AM 694 1718.16
| 1/18/14 11:45 AM 6.91 ] 1740.81
| 1/18/14 12:45 P 7.04 1789.70




B  Date Hefinery Process gases Flared [MMSCFD) | Total SO, fram Flares [ Ib/ rolling 24 hour) |
1/18/14 1,45 PM 7.92 i 1822.26
1/18/14 2:45 pM : 7.18 ) 1841.03 |
1/18/14 2:45 PM 7.52 _ 187160
~ 1/18/14 4:45 PM 748 ) 1903 37
| 1/18/14 5:45 PM 7.1 1933.88
1/18/14 6:45 PM 745 1961.33 |
1/18/14 7:45 PM | B ) 1574.50 ]
1/18/14 8:45 FM 7.08 _ 1996.30
1/18/14 9:45 PM 6.97 2014 .56
1/18/14 10:45 PM__ 6.95 2031.94 |
1/18/14 11:45 PM 6.77 204855 |
- 1/19/14 12:45 AM 6.51 _  2062.86
1/19/14 1:45 AM 6.71 2074.04
1/19/14 2:45 AM 6.40 2075.89 ]
1/19/14 345 a0 | 6.43 208149
1/19/14 445 AN | 6.41 _ 2087.77
1/19/14 5:45 AM _ 6.23 2092.31
1/19/14 B:45 AM 6.27 2096.20
1/15/14 7:45 AM 6.23 1461.95
1/19/14 8:45 AM 6.45 1084.45 i
1/19/14 9:45 AM 6.46 £69.94 ]
1/19/14 10:45 AM 6,60 663.73
1/19/14 11:45 AM 6.54 643,84
1/19/14 12:45 PM _ 7.08 _ 597.76
1/19/14 1:45 PM 7.42 570,07
1/15/14 2:45 Pm 7.66 560.07
| 1/19/14 3:45 PM 744 538.33
| 1/19/14 .45 P 6.93 517.91 ]

Toral VOO from (lares: S8.09 tons

Steps Takes (i any):
The units that were shut down were brought up as quick us possible.

Root Couse/Contributing Factors:
1} Lube Board Operator was not notified that the block valve was being opened. Due Date: 06/30/14
2) Inner ring fuel gas pressure regulator valve malfunctioned, Drate: 5/31/14
31 Relit 2 ol § main bumers in B-1. causing pressure in Naphtha Fractionator to exceed NTE. Due Date:
5/31/104

41 Vent from fractionator reflux drum to Lube Flare was opened, Due Date: 6/30/14

Reduve Likelihood of Reeurrence (i any ¥ Carrective Actions Ruequired;
1) Action I- Place green environmental tag and label an Block valve on vent line from fractionator
overhead receiver to Lube Flare stating “Do Not Open without Envieonmental (Radio 8A or on call
environmental representative) and Lube Console Operator Notification”,



21 Action 2 — Add step to heater relighting procedure and tro ubleshooting puide to Notify Alky board and
apen vent line to Sour Gas K.O. Pot if manual contral of pressure in the Naphtha Fractionator is needed.

3 Action 3 - Conduct training for all oulside operators and board console eperators for cach unitarea
regarding flare emission limits and current line ups within cach unit/orea that can resull in exceeding
these limits. Include in this training the generl concern of makin £ manual field changes without board
consale operator notification

Shutdown of Tail Gas Compressor
start Time: 12372004 10:45 pm
End Time: 172242004 11:45 pm
Description: The Tail Gas Compressor 1-36-GC-40 shuldown because of low make up water flow. The tail pas
was routed to the VAC heater resulting in the 162 ppm of 115 3 hour average and the SOy o go above the 500

Ibs 23 huors,

802 Estimae/Refinery Process Gas Flared:

Refinery Process pases Flared Tatal 50; from Flares { Ib/ rolling 24 |
B Date (MMSCFD) hour)
- 1/23/14 10:45 P 14.83 522.45
1/23/14 11:45 pM 14.80 590.39 i
1/24/14 12:45 AM 15.03 628,51 B
1/24/14 1:45 AM 15.14 656,56
1/24/14 2:45 AM _ 15.26 619,89
1/24/14 3:45 A 15.45 706.85 :
1/24/144:45AM | 15.38 718,11
1/24/14 5:45 AM _15.28 734.28
| 1/24/14 B:45 AM 14.39 744.05
1/24/14 7:45 AM 14.49 _ 748.90
1/24/14 B:45 AM 14.42 752.00 ]
| 1/24/14 9:45 AM 14,32 ~ 754.48 B
1/24/14 10:35 AM 14.06 ~ 760.37 i
1/24/14 11:45 AM 14.46 767.77
1/24/14 12:45 P 14.76 _ 772.31
1/24/14 1:45 P\ 15.33 779.88
1/24/14 2:45 PM 15.81 782.03
1/24/14 3:45 P | 15.45 784.57 B
1/24/14 4:45 PM 15.07 787.15
1/24/14 5:45 PM _ 14.49 789.61
1/24/14 6:45 PM 14.78 | 79148
 1/2a/14 7:45 pm 15.23 79281
L 1/23/14 8:45 PM 15.82 775,42




_1/24/199:45pm | 16.21 681,48 |
1/24/14 10:45 PM | 16.11 568.94 -
1/24/14 11:45 PM | 15.94 503.13 J

Totl VOU from ares: 131.41 10ns

Steps Takes (if any):

The vutside vperators wrapped 1-37-FT-1108 with steam hoses and thawed the small bore piping to the flow
transmitter. After low readings returned to acceptable levels the compressor was restarted and returned to
normal running condition.

Root Cause/Contributin k& Factors:
o Failed Steam Tracer Root Cause: Problem not anticipated. Due Date: 10/1/14

Reduce Likelilood of Recurrence (f any VComrective Actions Required:
1} Repairreplace steam tracing und insulation an make-up water piping circuit to 1-37-GO-40 and also
repair/replace the electrical tracing on the com pressar,
2} Add 1-37-FT-1008 10 Winterization List

HPCCR B-1 Heater Mains Shutdown
Start Time: 153002014 1:45 am

End Time: 1/30/2004 8-45 am

Description: HPCCR heater 13- | lost its mains due the ouside tperator attempling to switch Debutanizer
bottoms pumps.

S0 Estimate/Refinery Process Gas F lared:

Refinery Process gasas Flared | Total 50; from Flares { b/ rolling 24 ]
Date : (MMSCFD) _ hour)
1/30/14 1:a5 Am 11,41 513.88 |
1/30/14 2:45 am 11.80 520,73 |
1/30/14 3:45 AM 12.06 523.85 |
1/30/14 4:45 AM 11.81 526.61 |
1/30/14 5:45 AM 11.91 530,84
1/30/14 6:45 AM 12.11 o 8 534.15
1/30/14 7:45 AM 11.96 537.83
| 1/30/14 8:45 AM | 15,27 ) 529,32

Total VOC from fNares: 13.0% lons

steps Takes (if any):

F02-G-4 Debute Bums pump was put back an.  Board man blocked the mains in 50 that the shutdown CV would
re-sel. Once he had good Dow thig [3-1 » the mains were put back on (Procedure 2102-202 B-1, Heater Hot
Restart, atter loss of mains only),



oot Cause/Contributing Factors:
Ly Causal Factor: Pump coupling disk pack failed when switching pumps,

Reduce Likelthood of Recurmence (i any)Corrective Actions Required:

1) Corrective Action: Repair pair disk pack. Due Date: Completed on 2-10-2014

Shutdown of Propane Plus Compressor

Start Time: 26/2014 6:45 pm
End Time: 2/7/2014 4:45 am
Description: The Propane Plus discharge temp took off causing a high pressure NTE on the absorber, Operator
opened compressor spillback and NTE cleared befare o rerator could find the preseribed setion. The pressure
was dropping along with compressor discharge temp, reset spillback setpoint 1o 654 then feed 1o compressor fell

back ofT causing temperature increase and ahsar ber pressure to increase.

50; Estimate/Refinery Process Gas Flared:

Refinery Process gases Flared Tatal 50, from Flares | b/ rolling 24
Date {MPMSCFD) hour)
2/6/14 6:45 P 11.63 510,08
| 2/6/14 7:45 M 11.45 514.65 -
2/6/14 8:45 pM 11.08 514.71
2/6/14 9:45 P 11.30 515,98 N
| 2/6/14 10:45 PM 1103 516.99 ]
2/6/14 11:45 Pm 11.02 516.14 ]
| 2/7/14 12:45 AM 11.03 514.53
| 2/7/14 1:45 Am 11.05 512,83
| 2/7/1a 2:45 A 11.14 506,09
2/7/14 3:45 Am 10.96 502.43 ]
| 2/7/14 4:a5 AMm 10.87 _ 500.93 ]

Total VO from fares: 236,15 tong

Sleps Takes (iF any):
Propane Plus Compressor shutdown following procedure ROP-1043-207-C13

Root Cause/Contributing Factors:
2) Causal Factor: Formation of scale inside of the valve inhibited movement ( Freventative/ Prediciive
Maintenance).

Reduce Likelihood of Recurrence (if an ¥¥Corrective Actions Required:
2} Caorrective Action: Evaluate waler wash system for improved salt recovery Due Date: 127312015
3 Add o RADAR o steake 1043100007 a0 verily operability every 6 months Due Date © 127312015
4 Implement any modifications o the water wash system based on Tech Serviee evaluation PDue Date:
12:31/2015



Flaring 1-F-87 Stranded Gas Drum
Start Time: 272872014 1:45 am

End Time: 37202004 9:45 an
Drescription: When the DS off pas was bein & routed to propane plus, the chain valve allowin g the DDS off
pas Lo route to the Stranded Gas Compressor was found to have heen opened when the line was readied for

service several hours carlier. This over- pressured F-BT causing it to vent,

S0: Estimate/Refinery Process Gas Flared:

] Refinery Process pases Flared Total 50; from Flares | Ib/ rolling 24
3 Date (MMSCFD) hour) )
2/28/14 1:45 am 21.14 593.79 i
| 2/28/14 2:45 AM 20.95 590.72
2/28/14 3:45 AM 21.27 586.58
2/28/14 4:45 A 21.43 582.21
2/28/14 5:45 AM 21.21 576.44 J
2/28/14 6:45 AM 21.22 ] 571.47 - 3]
2/28/14 7:45 AM 19.74 569.60 g
| 2/28/14 8:a5 aMm 17.62 564.75
| 2/28/14 9:45 AM 16.87 557.20
2/28/14 10:45 AM 17.11 554,36 N
2/28/14 11:45 AM 16.54 552.87 B
2/28/14 12:45 pMm _ 16.39 549.47 o
2/28/14 1:45 pm 16.82 547.50
| 2/28/14 2:45 PM 16.91 552.91
| 2/28/14 3:45 pm 16.16 ' 553,31
| 2/28/14 4:45 PM 16.70 563.58
2/28/14 5:45 pm 16.37 646.83
2/28/14 6:45 PM 16.66 720.45
2/28/14 7:45 PM 16.29 782.99
2/28/14 8:45 P 15,98 830.96 |
2/28/14 9:45 M 1706 944,79 ]
2/28/14 10:45 PM 16.76 1029.84 ]
2/28/14 11:45 pm 1730 1116 66 1
3/1/14 12:45 AM 18.17 1189.90
3/1/14 1:45 Am 18.49 1249.65
3/1/14 2:a5 AM 18.00 1303.84
3/1/14 3:45 AM 15.69 1350.34
3/1/14 4:45 Am 16.86 1379.14
3/1/14 5:45 AM 1734 ' 1438.51
3/1/14 6:45 AM 15.34 1462.41
3/1/14 7:45 AM 15.36 _ 1473.49 N
3/1/14 8:45 Am 16.59 _ 1492.28
3/1/14 9:45 AM _ 16.52 _ 1513.26
| 3/1/1410:45 AM | 16.11 _ 1523,38




| | Refinery Process gases Flared ' Tatal 50, fram Flares [ b/ rolling 24
| Date l (MMSCFD) | hour) A
3/1/14 11:45 am 16.77 1532.62 .
3/1/14 12:45 PM 17.02 1581.89
3/1/14 1:45 pp 17.66 1590,24 i
| 3/1/14 2:a5 PM - 19.07 _ 159162 _|J
| 3/1/14 3:45 pm 17.03 _ 1590.41
 3/1/14 4:45 15.79 1578.16 3
_3/1/14 5:45 Pm 16.58 | 1492.80
3/1/14 6:45 pm 14.40 1416,56 L
3/1/14 7:a5 M 17.04 1347.29
3/1/14 8:45 pm 16.45 1283.44 |
| 3/1/14 9:45 ppm 16,37 1159,50
3/1/14 10:45 PM 14.38 1065.68
3/1/14 11:45 pm 16.64 _ 973.50 |
3/2/14 12:45 AM 15.91 901.20 ]
3/2/14 1:45 AM 14.68 833.77
3/2/14 2:45 AM 16.39 773.16
3/2/14 3:45 AM 15.33 716.81
| 3/2/14 4:45 AMm 17.32 680.33
| 3/2/14 5:45 AM 17.61 615.00 i
3/2/14 6:45 AM 18.01 585.88
| 3/2/14 145 AM 16.75 _ 564.33
| 3/2/14 B:45 AM 17.18 537.05
3/2/14 9:45 AM | 17.88 510,88

Total VOO from Nares: 121.7] 1ons

Steps Tukes (il any):

Found the valve open on the DDS ling and closed it The pressure dropped immedintely and flare valve was
closed,

Root Cause/Contributin © Factors:
by Causal Factor: The Flare valve PC-518 was opened which lead 1o this faring event.

Reduce Likelihood of Recurrence (i any ) Correclive Actions Required:
No corrective action required



Flaring 1-F-R7 Stranded Gas Drom
Start Time: 3/5/2014 1:45 pm
End Time: 3/9/2014 7:45 am
Description:
The Alky Unit lost 36-G-7-A (Rebailer) and 36-G-8-A (Reevele). The operators had to shutdown 36-13-1 heater
Because of NTE'S on the heater ( due 1o the pumps going down). Due to the shutdown of 36-F-1 Heater the

operatars had to put the Alky on circulation unti] B-1 could be restarted,

50 Estimate/Refinery Process Gas Flarsd-

| Refinery Process gases Flared Total 5O, fram Flares { Ib/ rolling 24
Date (MMSCFD) hour) )
3/5/14 1:45 PM 21.60 505.67 7
3/5/14 2:45 PM 21.29 510.92
| 3/5/14 3:45 PM 14.81 513.99 N
3/5/14 4:45 PM 15.41 521.15
3/5/14 5:45 PM 21,35 524.62 ]
3/5/14 6:45 PM 19.53 523.25
| 3/5/14 7:45 PM 17.78 523.74
 3/5/14 8:45 PM 15.79 519.28
| 3/5/14 9:45 PMm 15.28 513.34 .
| 3/5/14 10:45 PM 15.17 512,02
3/5/14 11:45 M | 15.91 507.15 ]
| 3/6/14 12:45 AM 16.01 497.91 Y
| 3/6/14 1:45 AM 15.79 487.31 i
| 3/6/14 2:45 AM 16,34 ) 485.63 5
3/6/14 3:45 AM 18.60 503.04 )
3/6/14 4:45 AM 18.28 516.79 1
3/6/14 5:45 AM 17.90 528,54
3/6/14 6:45 AM 17,97 537.45 A
| 3/6/14 7:45 Am 17.50 54337 Wl
3/6/14 B:45 AM 17.47 537.12 ]
3/6/14 9:a5 AM 17.77 533.43 |
3/6/14 10:45 AM 17.56 531.93 |
3/6/14 11:45 AM 17.78 532.82 |
3/6/14 12:45 pPM 17,86 533.29 B
3/6/18 1:45 PV | 17.76 _ 530,94 N
3/6/14 2:45 PM 17.77 529,93
| 3/6/14 3:45 PMm 17.62 542.54
3/6/14 4:45 M 17.88 580.30
3/6/14 5:45 P 16.25 647,58
3/6/14 6:45 PM 14.06 727.32 ¥
| 3/6/14 7:45 pM 17,13 792.40
| 3/6/14 8:45 pm _ 12.31 _ 790.14




Refinery Process gases Flared

Total 50; from Flares { 1b/ ralling 24

Date (MMSCFD) hour) )
3/6/14 9:45 P\ 12.50 784.75 4
3/6/14 10:45 FM 12,49 781.79 !
3/6/14 11:45 FM 14.36 ~ 780.20
3/7/14 12:95 AM 15.90 805.12
3/7/14 1:45 AM 13.63 824,46 )
 3/7/14 2:45 AM 12.25 824.05
3/7/14 3:45 AM 11.37 £02.35
3/7/14 4:45 AM 10.84 780.44
3/7/14 5:45 AM 9.77 760.55 ]
3/7/14 6:45 AM 10.15 746,48 |
3/7/14 7:45 AM £.88 733,79
3/7/14 8:45 AM 9,51 7140.57
3/7/14 9:45 AM 9,55 736.93 :
3/7/14 10:45 AM 9.67 750.41 ]
3/7/14 11:45 A 9.22 766.12
3/7/14 12:45 pMm 9.01 786.02
3/7/14 1:45 pM 9.15 £09.13
3/7/14 2:45 P 8.65 82812 =
3/7/14 3:45 pm 8.26 832,63
| 3/7/14 4:45 P 8.12 802.93 |
| 3/7/14 5:45 P\ 7.90 731.49
3/ 14 6:45 P 7.56 650.19
3/7/14 7:45 PMm 7.37 580.81 =
3/7/14 8:45 pMm 8.05 582.56 ]
3/7/14 9:45 pm 7.75 600.23 ki
3/7/14 10:45 pM 7.87 523.60
3/7/14 11:45 Py 7.87 623.60
3/8/14 12:45 AM 8.45 647.80
3/8/14 1:45 AM 8.32 643.16 N
3/8/14 2:45 A 8,58 642.09 &
3/8/14 3:45 A 8.17 658.38
| 3/8/14 4:a5 AM 8.10 679.97 i
3/8/14 5:45 Am 8.03 697.57 =
3/8/14 6:45 AM 8.11 716.63
| 3/8/14 7:a5 am 8.23 732.19 ]
| 3/8/14 8:45 AM 8.68 749.58 |
3/8/14 9:45 AM 8.68 755.01
| 3/8/14 10:45 AM 9.64 772,85
3/8/14 11:45 Am 10.99 778.85
3/8/14 12:45 pm 11.50 776.29
3/8/14 1:5 PM 11.60 760.21
3/8/14 2:45 pp 11.69 736.76 3
| 3/8/14 3:45 pm 12.06 717.81




Refinerny Pracess g.im Flarcd Total 50; from Flares { b/ rolling 24
o Date {MMSCFD) hour) ) |
3/8/144:45PM | 11.70 _ 702.85 '-
3/8/145:45PM | 5 £98.85 B
_ 3/8/14 6:45 PM 20,97 708.99 a
3/8/14 7:45 PM 15.53 713.60 |
3/8/14 8:45 P 19.46 717.16
3/8/14 9:45 M 12.27 714,05
3/8/14 10:45 PN 11.34 _ 101.16
3/8/14 11:45 PM 11.37 680.27 o
3/9/14 12:45 AM 11.2¢ 658,04 =
3/9/14 1:45 AM 10,67 636.36 4
3/9/14 2:45am | 10.30 600.74
3/9/14 3:45 AM 10,28 579.13
3/9/14 4:45 Am 10.56 554.86 - #
3/9/14 5:45 AM 10.94 ) 536.61 "
3/9/14 6:95 AM 10,73 517.17
3/9/14 7:45 Am 10.70 _ 500.60

Total VOC fram flares: 216,71 tons

Steps Takes (if any )
Uperators tollowed procedures (o et the unit in a safe and controlled stare by putting the Alky on circulation,

Root Cause/Contributing Factors:
IV Causal Factor: The pumps oing down caused the 36--1 Heater 10 shutdown

Reduce Likelihood of Recurmence (il any}Corrective Aclions Required:
No corrective action required

Laoss of Elcetricity on the South End
Start Time: 3/12/2014 1:45 pm

End Time: 3152014 2:30 pm

Description:

Phis caused the loss of power to the following units: #5 Crude, 45 Vac, LEP, Cumene, LCC R. Lube Plant
Control Room, FetroChem Cantrol Room and MOAL Boiler, This also caused the #3 Crude Unit to reduce
rates because of the loss of three of the unit charge pumps. The entire refinery’s throu chput was reduced with
this incident. Around 6:00 AM. the fault was isolated and power restored to the affected units.



S0h Estimate/Relinery Process Gas Flared:

Refinery Process gases Flared

Total 50; from Flares ( Ibf ralling 24 |

Date (MMSCFD) hour) i
3/12/14 8:30 AM 1125 513.23 2
3/12/14 9:30 AM 8.71 572.04 ]
3/12/14 10:30 AM 7.5 601.08 I

13/12/14 11:30 AM 8.53 603.69 |
3/12/14 12:30 M 7.62 615.99 o
~ 3/12/14 1:30 PM 8.27 631.12
| 3/12/14 2:30 PM 9.65 631.08 B
3/12/14 3:30 PM 9.2 659,56 H
3/12/14 4:30 M 8.66 678.84
| 3/12/14 5:30 pp 9.24 681.31
| 3/12/14 6:30 PM 9.29 676.23
| 3/12/14 730 PM 9.5 670.41
| 3/12/14 8:30FM 10.36 665.03
3/12/14 9:30 PM 10.21 661,39 )
3/12/14 10:30 PM 8.93 657.52
| 3/12/14 11:30 PM 9.13 652.44
| 3/13/14 12:30 AM 8.39 646.5 i
| 3/13/14 1:30 AM 8.88 648.54
3/13/14 2:30 AM 9.97 653.23
3/13/14 3:30 AM 15,41 656.56
| 3/13/14 4:30 AM 8.25 724
3/13/14 5:30 Am 7.95 778.68 _
| 3/13/14 6:30 AM 8.11 B34.07 |
| 3/13/14 7:30 AM 8.26 859.19 |
| 3/13/14 8:30 Am 8.72 928.73
3/13/14 9:30 AM 7.07 992.47
3/13/14 10:30 AM 7.33 1084.68
| 3/13/14 11:30 AM 7.65 1195,92 ]
3/13/14 12:30 PM 8.04 1315.71 ]
3/13/14 1:30 PM 8.69 1419.71
3/13/14 2:30 P 8.03 1532,08
3/13/14 3:30 PM 8.88 1616.23 |
3/13/14 4:30 Pm 8.99 1717.55 g
| 3/13/14 5:30 Pm 8.08 1817.29 =
| 3/13/14 6:30 PM 772 193139
3/13/14 7:30 PM 7.36 2036.64 ]
| 3/13/14 8:30 PM 7.25 2144,63 7
| 3/13/14 9:30 P 7.08 2246.48 =
| 3/13/14 10:30 PM 7.89 2339.58 =
3/13/14 11:30 PM 7.44 2446.28
| 3/14/14 12:30 AM 7.73 2559.72
3/14/14 1:30 AM 8.66 2655,24 2

=z




[ Refinery F'mmu_gnsns Flared Tatal SO, fram Flares | It/ rolling 24
Date (MMSCFD) - ) hour) -
3/14/14 2:30 AM 9.13 2749.92
3/14/14 3:30 AM 9.09 2846.32
3/14/14 4:30 AM 9,53 2891.57
|_3/18/14530Am | 9.8 2985.53
| 3/14/14 6:30 AM 13.02 3115.41
 3/14/14 7:30 AM 13.06 3178.7
| 3/14/14 8:30 AM 12.04 3204.04
| 3/14/14 9:30 AM 12.91 323252
3/14/14 10:30 AM 12.1 3254.53
3/14/14 11:30 AM 13.05 3326.65
3/14/14 12:30 P\ 11.36 3379.76
3/14/14 1:30 PM 11.34 337281
3/14/14 2:30 M 11.19 3383.79
3/14/14 3:30 P 13.19 3427
3/14/14 4:30 PM 13.14 3384.03
| 3/14/14530PM 13.96 3305.65
3/14/14 6:30 PM 13.15 321251 |
| 3/14/14 7:30 pM 12.08 312511
| 3/14/14 8:30 PM 115 3025.72 7
| 3/14/14 9:30 PM 10,92 2921.72
3/14/14 10:30 PM 11.07 2826.03
3/14/14 11:30 PM 11.05 2718.18
3/15/14 12:30 AM 11.47 2604.57
3/15/14 1:30 AM 11.36 2500.85
| 3/15/14 2:30 AM 11.47 2397.27
3/15/14 3:30 AM 11.89 2292.61
3/15/14 4:30 AM 11.42 2175
3/15/14 5:30 AM 11.59 2027.7
| 3/15/14 6:30 AM 11.53 1834.65
3/15/14 7:30 AM 11.13 1676.77
3/15/14 8:30 AM 11.39 1523.9
| 3/15/14 9:30 AM 11.61 1371.09
3/15/14 10:30 AM 11.2 1225.19
3/15/14 11:30 AM 11.24 1039.1
3/15/14 12:30 PMm 10,91 B58.43
3/15/14 1:30 PM 11.42 _ 750.63
3/15/14 2:30 PM | 10.99 631.75

Tonal VOC from Nares: [30.26 tops

steps Takes {2 any);
Operators followed procedures 1o get the units back running,



ot Eutl:»:w'(.’unlrihul[ng Factars:

Iy Causal Faclor; 69 KV msulator on the Neal 1Mant section of the Catlettsburg Retinery 69 KV Power grid
Faulted causing the loss of one clectrical feed 1o the 60 KV Substation 95A. An im Proper operalion of
the 69 KV Indirect Line Differential Relay between 69 KV Substutions 9048 and 9054, causing the loss
of the ather feed 10 69 Ky Substation 905, resulting in @ complete oulg ge of Substrion 9054,

Reduce Likelihood of fec wrrence (i any )/ Corrective Actions Required:
No corrective action
Refinery-Wide Power Qutage
Start Time: 6/10:2014 9:30 pm
End Time: 6/12:2014 1:30 am

Description:
Refinery-Wide power Guldge was triggered by g lightoing sorike,

50, Estimate/Retinery Process Gy Flared:

[ Hemw_PEnﬁasﬁmd | Tﬂt-ﬁﬂ; from Flares [ Ib/ rolling Id—]
Do .. 0. (MMSsCED) S hour)
| 6/10/14 9:30 pm - 23.66 533,61 3]
_6/10/14 10:30Pm | 19.33 8396 Y
|_6/10/14 11:30pm [ G585 | T Thoex ]
| 8/11/1a12:30am | e ———— 1358.83 =3
_6/11/141:30Am | __woy - __ 1388.14 ]
6/11/142:30Am | — S 1536,11
| 6/11/143:30aM | TR 1601.02 i
| BA1L/14430AM | T 50 . i 1611.36 N
6/11/145:30aM | _Aass T 1618.86 |
11/l 630am | 55 e 1620.63 i
| S/u1a7:30am [ N 1618.15 4
| 6/11/14 8:30 A S N 1625.20 7
6/11/14 9:30 Am S - : N 1638.30 =
| 6/11/14 10:30 AM 539 R 1632.53
6/11/14 11:30 AMm 5.44 1624.54
| 6/11/14 12:30 pma 5.89 1617.90 3
| 6/11/14 1:30 P 7.69 1679.48 i
6/11/14 2:30 P 8.52 1719.78 .
| 6/11/14 3:30PMm - - Hle . o T 1716.98 ]
6/11/14 4:30 P | 917 - 1731.32 ]
6/11/145:30PM | 883 B I V7 R —
6/11/146:30PM | 342 B 1730.11
_6/11/147:30 PN N R 1725.96 =il
| 6/11/14830pm — v
| SAL/1a950pm [T g — T issm ]




. Refinery Process pases Flared Total S0, from Flares ( Ib/ ralling 24
Date (MMSCFD) hawr)
6/11/14 10:30 pm 8.41 1237.39
6/11/14 11:30 PM 10.51 963,22
6/12/14 12:30 AM 9.37 691.09
6/12/14 1:30 AM | 9,80 646,90

Total VOU from Nares: §7 843 tons

Steps Takes (iFany):

Operators tollowed procedures 1o et the units back running,

Root Cause/Comributing Factors:
Lightning strike caused a power outage in the refinery

1) Causal Factor:

Reduce Likelihood of Recurrence

No corrective action

(tFany}Correclive Actions Required:

Main Splitter RV lifting During Start-Up

start Time: 6/1572004 12:30 pm

End Time: 6192014 6:30 pm

Description:

PSV (2-PEV.148) on the

than the set point.

Main Splitter (2-D-16) relieved during startup, The PSY opened al a pressure [ess

S0 Estimate/Refinery Frocess Gas F lareed;

Total SO, fram Flares { Ib/ rolling 24

i Date Refinery Process gases Flared (MBMSCFD) hour)
6/15/14 12:30 ppm 7.25 503.29
6/15/14 1:30 PMm 7.36 515.18

| B/15/14 2:30 PM 5.92 518.18
6/15/14 3:30 PM 6.30 527.68
6/15/14 4:30 PMm 7.70 543,92
6/15/14 5:30 Pm 7.20 579.11
6/15/14 6:30 PM 8.15 587.59
 6/15/14 7:30 P 6.01 595.58
| 6/15/14 8:30 PM 7.60 604,88
| 6/15/14 9:30 Pm 8.06 628.78
 6/15/14 10:30 PMm 6.50 655.35
| 6/15/14 11:30 PM 6.79 684.91
6/16/14 12:30 AM 6.86 713,57
6/16/14 1:30 AM 6.13 740.12
6/16/14 2:30 AM 5.96 761,28
6/16/14 3:30 AM | 5.66 758.65




== |

Total 50; from Flares { by rn!lﬁ 24 _|

bl Date Refinery Process pases Fla red (MMSCFD) hour) e _I
6/16/14 4:30 AMm 640 il 749.87 s e
6/16/14 5:30 AM _ 6.31 633.22 v
6/16/14 6:30 AM | 6.20 62777
6/16/14 730 AM | 6.56 63290
6/16/14 8:30 A 6.03 63699
6/16/14 9:30 Am 6.28 637.85 |
6/16/14 10:30 Am 4.81 62729

| 6/16/14 11:30 AM _ aay 622,46
6/16/14 12:30 P 6.36 B e
6/16/141:30PM | 10.10 609.91 i
6/16/14 2:30 pp 901 61684 2~

| 6/16/14 3:30 P 1236 617.43 |
6/16/14 4:30 P\ 15.63 621,17 =7
6/16/14 5:30 P 16.24 T 594,68 S =
6/16/14 6:30 P 10.91 _ 613.82 |
6/16/14 7:30 PM 676 | 633,05 S
6/16/14 8:30 P\ 637 . 666.09 =

| 6/16/14930pM | 618 684.17

| 6/16/14 10:30 P B 631 B 696.89 N
6/16/14 11:30 P 662 = 713.29
6/17/14 12:30AM | 857 - 374 ]

S/1Ma180a | T s ———— 751,73
6/17/14 230 A0 | N 807 -

| 6/17/143:30AM YT e 80151 B

| 6/17/14 4:30 Am 8w - 822.48 B

| 6/17/14 5:30 Am 93 et o 84365 1
6/17/14630AM | 8.58 868.82 i

| 6/17/147:30AM 945 897,51 i

_6/17/1a8:30AM 960 | _ 934.26 ]
6/17/14 9:30 AM_ 804 958 88

6/17/14 10:30 AM 7.31 980.22
6/17/14 11:30AM | 7.54 1007.50 .

 6/17/14 12:30 pm 6.60 1033.05 .
6/17/14 1:30 PMm 5.48 1050.78
6/17/14 2:30 PM 7.78 1075,89 -
6/17/14 3:30 Py | 7.82 1111.10 |
6/17/14 a:30 ppa | 850 1136.81 ]
6/17/14 5:30 P - 8.99 1180.12

| 6/17/146:30 M 806 1205.01 ]
6/17/14 7:30 P 7,55 123239 .

_ 6/17/14 8:30 P 7.96 1244.21

_ 6/17/14 9:30 pm = 8. T 125476 __|

_6/17/14 10:30Pp | 676 ] 126215




Date

Refinery Process gases Flared [MMSC Fiv)

Total SO, from Flares { Ib/ ralling 24 ha ur} |

6/17/14 11:30 PM 7.10 1262.56 |'
6/18/14 12:30 AM 6.82 1257.39
6/18/14 1:30 AM 6.40 1260.45 o
6/18/14 2:30 AM 5.50 1254,04 i
6/18/14 3:30 AM 4.92 1250.82 N
| 6/18/14 4:30 AM 5.32 1242.39
6/18/14 5:30 AM 5.15 1240.74
6/18/14 6:30 AM 4.91 1240.71
| 6/18/14 730 AM 6.07 1240.25
6/18/14 8:30 AM 6.19 1226.92 i
6/18/14 9:30 AM 7.44 1218.81 J
6/18/14 10:30 AM 7.02 1201.53
6/18/14 11:30 AM 6.84 1195.76 ]
| 6/18/14 12:30 P 5.14 1174.22
6/18/14 1:30PM 5.20 1154.60 =
6/18/14 2:30 PM 5.55 1140.52 -
6/18/14 3:30 PM 5.58 1126,55 -
6/18/14 4:30 PM 5.39 1118.86
| 6/18/14 5:30 PM 3.87 1101.44
| 6/18/14 6:30 PM 3.85 1087.32 i
| 6/18/14 7:30 Pm 461 1070.73 =
6/18/14 8:30 PM 3.07 1056.23 B
6/18/14 9:30 PM 4.01 1038.08 =
6/18/14 10:30 P 3.85 1014,97 ]
 6/18/14 11:30 Pm 3.97 995,90
6/19/14 12:30 AM 3,82 975.32
6/19/14 1:30 AM 3.64 954.59 |
| 6/19/14 2:30 AM 1.57 932,69
6/19/14 3:30 AM 3.33 920.50
6/19/14 4:30 AM 3.82 894.25
6/19/14 5:30 AM 1.64 859.97
| 6/19/14 6:30 AM 3.99 824.60
6/19/14 7:30 AM 3,40 788.58
| 6/19/14 8:30 AM 3.70 757.86
6/19/14 9:30 AM 4.15 732.93
6/19/14 10:30 AM 3.99 723.82
6/19/14 11:30 AMm 4,92 694.79
6/19/14 12:30 ppa 4.94 683,34
6/19/14 1:30 P 4.91 668,00
6/19/14 2:30 PM 5.01 646,32
6/19/14 3:30 PM 4.89 b1E 59
5/19/14 4:30 PM 4.86 583.74
6/19/14 5:30 PM 8.53 551,72
| 6/19/14 6:30 PM 4.86 516.55 |



Total VOO from Mares: 20477 tons

Steps Takes (ifany):
Operators bypassed feed to the main splitter,

Root Cause/Contn buting Factars:
1V Cawsal Factor: The RV lified less than the desipned pressure set paint sending pas to the flare.

Reduce Likelihood of Rec urrence (if any)'Comective Actions Required:
Replacement of the PSV wil] be looked into to ensure PSY docs not relicve before specificd sel point.

Revccuring SDA Sh utdown of GO-17 Details
start Time: 3/27/2014 6:45pm
I:nd Time: 3272014 6:51 pm

Descnplion:
Unplanned Event: 2031-G.17 salvent compressor tripped off due 1o a high level in 2031-F-4 knock out
o
Harm: The compressor was of line for 6 mipytes, | he compressor was venied to the flare during this
ime. Environmental was notificd,
Description: The console o perator was alerted via a Honeywell alarm of 2 high evel in the knock out
pat. The consale operatar opened the outlet valve to 10025 and had the field operator apen the bypass
around the control valve angd Place the second knock out Pot pump on line. The level continued to rise
and the compressar tripped. Within 6 minutes the fevel had returned to normal and the compressor was
re-started and has o Perated without incident since, (21 days as of this report )
NOTE: Operators suspected the foul water system had over pressured and ran the NNA foul water
checklist to see i any water boots were blowing through, Nothing was found. Nothing was found on the
Toul water system Pl datn tha pointed to a problem with the foyl wiler system, The pumps were
operating normally as well,

Steps Takes (1 any):

Opened vent to Nare while GC-17 was dowa, also put a second pump on. Onee level eame back down Ge'-17
was put back an and the vent was blocked back in, Environmental was notified of the venting from 6:45pm to
6:51pm, Ops are also trouhle shoating as to why the love] cantinued to (il with the CV 1002 open and the By
pass opened.

Root Canse/Contr buting Factors:

by Cawsal Factor: The incident anly lasted 6 minutes. Pl data and after the faet trouble shootin g did not
uncover uny definitive cause of this problem.

Reoccurring SDA Shutdown ol =17
start Time: 57772014 T TA:00 AM

End Time: 572014 P9 A8



IMescription:
While trouble shooting nuisance alarms on the miachine, the reliability engineer found two Joose wires on the
24w system. When he tightened the wires and re-applicd the 24v back to the system the compressor shutdown,

Steps Takes (if any):
Re-set the bentley nevada mck and cleared the alarm, Ops secured the unjt per ROP-2031-150-CB then
restaried the machine,

Root Cause/Contributing Factors:
1} Causal Factor: Loose wires an the 24 volt system caused commpressor shutdown,

Wet Gas Compressor Shutdown
Start Time: 57142014 8:30:00 M
End Time: 5/16/2014

Description:

At approximately 8:30 pm the Wet gas Compressor shut down due 1o high vibes and oil temperatiire causing the

FCC unit to shutdown. The flare's flame was not visible for approximately 40 minutes, The flare outage will be
mvestigated via INC-54730,

Sleps Tokes (¢l any):
[ssued the 2 minute check, tollowed the Emergency shutdown procedure for the Wet Gas Compressor.
Followed Shutdown procedures and lighting of the Nare.

Root Cause/Contribu ng Factors:

) Causal Factor: Wet Gas Compressor shutdown due (o high oil temperature which lead to the FCC 1o
shut down,

0.0 REVISION HISTORY
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| SECTION

Introduction

The Flare Data and Initial Monitoring Systems Report is being submitted for the MNMNA Flare
located a1 Marnthon Petroleum Com pany’s (Marathons) reflinery in Catlettsburp, Kentucky
(Catletisburg) per the requirements of the June 19, 2001 DRAFT version of an anticipated
Consent Deeree between the United States and Marathon Petroleum Company.,

Included within this document is specilic design information regarding the Catlettshurg NN A
Flare, the camponents of the are svstem, and the montoring systems thot Marathon is planning
1o mnstall as part of an automatic steam control system designed 1o mit; eate periends of lare over-
steaming by maintaining flare operation within a defined operating envelope, The specific
numeric limits of this operating envelope remain under discussions between Marathon and the
LIS, EPA,

The automatic steam contro| system to be implemented at the Catlettsburg NNA Flare is o
combination of steam and waste pas flow meters, automated steam control valves and advanced
control alporithms.

Murfinng Iede vl gy L ) ! urfetts by F.'--,'.'m'r_'r'_
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| | SECTION

Flare Design Components

The Catlettsburg New Norh Area (NNA) lure was installed i June 1970 and is currently
equipped with a John Zink desi entip. The original installaton consisted ol an elevated, steam-
assisted, simple Mare, and an ; emition system. Also included was all piping for the stcam rng,
pilot pas, and three ignition tubes, The steam supply piping is 6 inch diameter pipe rated for up
to 450 pounds of steam. The maost recent physical changes 1o the fare involved replacement of
the lare tip in 1999 with a John Zink model STF-5-36 flure tip assembly, A copy of the facility
plot plan showing the location of the New North Area flare s ncluded as Figure 2.1,

Flare Component Details
Flare Stack

Phe elevated NNA flare stack consists of a 36 inch diameter Mlare riser ot 3 lenpth of 185 feet,
The total height of the ilare stack assembly is 19719 feet, and is self-supported.

Flare Tip

The STF-5-36 {lare tip assembly was installed in November 1998 by John Zink, The flare tip
has a diameter of 36 inches and o length of 12 feet 3 inches, |y includes a6 inch upper steam
manifold connection, including an UPPRT Steam ring, steam risers, qnd steam spader tips. The 6
inch steam riser splits {nto 39 steam jets. Also included js 2 2 inch pilot gas manifold con nection
with three 1 inch pilot and NI pas connections, A copy of the Mare tip drawing is included
in Appendix 13

Knockout Dinims

The NNA flare is fed from wo primary headers with u main knockout drum on cach header.
The NNA flare header feeds into the *“New” New North Arca flare drum (11-F-14), which is a
horizontal vessel with an internal dismeter of 12 feet, and o nominal length of 36 feet, The NNA
fare header also feeds into the *Old* New North Area Mare drm (11-F-% which is a horizontal
vessel with an intemal diameter of 9 feet 1075 inches, and nominal length of 36 feet. Two
smaller knockout drums are located on unit subheaders and include the SDA flare drum (31-F.
27) and DDS Nare drum {31-F-5).

Flare Header

The NNA Aare header is outlined in the Simplificd Schematic ineluded os Figure 2-2. The fare
header consists predaminantly of two scctions: the ald NNA branch 1o the #3 Crude reliel as wel|
as to the #2 SRU header and the new NNA 1o the DDS header | The #2 SRU Nare header along
with the Propane Bulle Hare header and the #3 Crude reliel header Tow 1o (e “CHd™ NNA Nare
drum and into the NNA Nare. In the secand section the SDA Nare drum, 41 SRL Flare Header,

Marirhon Peiroleem Uiy L I
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Isom unit Nare header, [LPVGO plant flare header, Hydrogen plant flare header, 18 inch KDS
fare header, NPT flare header 12 inch KDS Nare Header, and the 1IPVGO are header flow
into the “New™ NNA flare drum (11-F-14) and to the NNA Rare. Also, the #2 SRU header and
the #3 Crude header are inter connected at twa points and can po to the Alky Nuare during NNA
LRGeS,

Sweep Gas Svstem

The Rare tip assembly desipn specifications suggest that a continuous sweep is included to
prevent air infiltration into the Nare system. The recommended sweep volume is 434 standard
cubic foot per hour (seih) and can be any pas that does not contain oxygen or go to dew point
during normal operating conditions. There are two 1.5 inch fuel gas sweeps with orifice plates
near the base of the Nare stack 1o maintain positive low in the two main Mare headers, To help o
maintain steady flow on the flare, on of the two supplemental gas is used a5 a sweep to the {lare
to prevent smoking and loss of Hare,

Purge Gas System

The NNA lare is not equipped with 2 water seal in the stack and thus does not have a purge pas
system,

Filot Gas System
The pilot gas system is included gs part ol the lare tip assembly, and includes o 4 inch
connechion to the pilot gas supply line, which splits into three ' inch risers to the top of the lare
up. The pilot orifice is drilled to allow tar 85 scth per pilot. for a total of 235 scth of natural L,
Supplemental Gas System
Supplemental matural as is added to the NNA flare header just downstream of the NNA Nare
knockout drum and before the How analyveers in arder to ensure that the net heating value
limitations are conlinuously met.

Assist System

The NNA flare is steam assisted using i minimum steam flow of 780 Ib/hr, and a maximuom
steam How of 76,140 |b/hr,

lgnition System
The ignition system consists of an ex plusion-proal and weathe r-prood panel for 3 pilots, This

panel includes needle valves and pressure gauges lor control of air and gas flow, o spark plug, a
spark sight port, and an explosion-proof button.
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Flare Design Parameters

Tuble 2-1  NNA Flare Design Information

Catletisburg NNA Flare
Flare Tip Details

MPC Equipment ID = 2-11-FS-002

| Flare Tip Manufacturer Juhn Zink |
Flare Tip Installation e 1998 J
I"lare Tip Size ) 33 in diameter ]
Flare Tip Model Number STF-5-16 =X
Summary of Flare Design Parameters =
Parameter Virlue Units | Source’ I
Design Sweep Rate 434 s¢lh Flare Tip Drawing
Maximum Sweep Rate | 1545 scfh Fuel Gias Sweep Tag No.
(7206 Thvhr at 20M1-RO 2212
8 MW and
_ 186 sclflbmaol)
Maximum Supplemental Gas Rare 1500 seih Desipn Engineering
| Estimate o
Maximum Pilot Rate 150 scth Flare Tip Drawing o
Minioum Total Steam T80 Ib'he Process Design Basis Flare
Instrumentation
Implementation Phase
Maximum Hydraulic Capacity (i.e. | 710,000 Ihv/hir Original Flare Desipn Data
| Max Vent Gas Hate)
Maximum Smokeless Capacity 143,040 Ihvhr Piping & Instrumentation
Dinpram Flare system
| - = | | NA/NNA
Notes;

l. A copy of the Dirawings, Origanal Desipn Data, and the Engineering Estimates can be
found in Appendix I3,
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Figure 2-1
Facility Plot Plan
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Figure 2-2
NNA Flare Simplificd Schematic
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There

Non- Routine/Non-PSy Flare Sources

are T pressure control vilves, 2 level control villves, and 5 split rnge control valves located

an the NNA flare system.

Vurahon 7

One pressure control valve is located on the selvent compressor suction drum (Vessel # 2-31-
E-3)in the SDA unit. This valve is anly operated under Starty p. Shutdown, or Malfunction
wvenis,

One pressure control valve i [ocated on the Peney 2™ slage compressor suction drum
(Vessel # 2-35-F-10) in the lsom unit, This source i inherently low in sulfur and covered
under Subpart J exclusions,

One pressure control valve s located on the Stri pper Tower overhead receiver (Viessel H2.
T19-F-3) in the #2 SRU. This valve is only operated under Startup, Shutdown, or
Mallunction events.

One pressure contral valve i« focated on the Foul Water System Gas Stripper (Vessel 4 7-
F19-F-2) in the #2 SRUL This valve is only operated under Startup, Shutdown, or
Malfunction evens.

One pressure control valve i located on the Acid Gas Separator (Vessel # 2-119.F- [} in the
#2 SRUL This valve is anly operated under Starty p. Shutdown, or Malfunction events,

One pressure control valve js located on the Acid Gas Separator (Vessel # 2-106.1 -301) in
the #1 SRU. This valve is on] ¥ operated under Startup, Shutdo Wi or Mallunction events,
Une pressure control valve is located on the Foul Water System Gas Separator (Vessel #7.
106-F-302) in the 41 SRLUL This valve js only operated under Startup, Shutdown, or
Malfunction events,

Une pressure control valye is located on the SCOT Stripper off-gas pat (Vessel # 2-106--
304y in the #1 SRU. This valve is only operated under Startup, Shutdown, or Malfunction
eVernls.

Une pressure contral valve js located on the Auxiliary Foul Water System Stripper (Vesse] #
2-100-D-104) in the #1 SRLI. This valve is anly aperated under Startup, Shutdown, or
Malfunction events,

One pressure control valve is located on the high pressure separator (Vessel #2-102-F-4)
hydrogen line in the [IPCCR unit. This source was tested and determined to be inherent] y
low in sullur. An Allernative Monitor Plan {AMP) was submilted 10 US Fpa lar this source
on | 2718089,

One pressure control valye on a hydrogen compressors sy pely line in the NPT unit. This
valve is only operated under Startup, Shutdown, or M alfunetion events,

One split mnge control valve is located on process feed drum (Vessel # 2-35-1-1) in the Isom
unit. This source was tested and determined to be inherent) ¥low in sulfur. An Alternative
Monitor Plan (AMP) was submiticd to US Epa for this source on 7/15/09.

One split range control vajve i located on the hot oi] surpe doum ( Vessel # 2.3 5-F-7)in the
Isom unit. This source was tested and determined 1o be nherently low in sulfur. An
Alternative Monitor Man (AMP) was submitted to 15 EI'A for this source an %/3 /10,

One split range contrul valve is located on the process feed drum (Vessel # 2-103-F-1) in the
LPVGO unit. This source wis tested and determined to be inherently low in sulfur. Ap
Alternative Monitor Plan (AMP) was submitied to US EPA fur this source on 7/1 509,
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e One split range control valve is locuted on the process feed drum (Vesse] § 2- 104-F-1} in the
HPVGO unit. This souree was tested and determined to he inherently low in sulfur. An
Alternative Monitor Plan (AMI) was submitted to US EPA for this source on 7/1 5/,

*  Une split range control valve is loented on the process feed drum (Vessel # 2-172-F- [y KDS
unit. This source was tested and determined to be inherently low in sulfur. An Alternative
Monitor Plan (AMP) was submitted 1o LIS EPA for this source on 7/15/09,

*  One level control valve is located on the vent drum pot {Vessel # 2-35-F-12) in the Isom unit.
This source is inherently low in sulfur and covered under Subpart J exclusions.

= Une level control valve is located on o hydrogen compressor suction drum {Vessel # 2-10%-
E-7) in the NNA hydrogen system. This control valve vents sweet butane to the NNA flare
when process conditions warrant including S8SM events,
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SECTION
Flare Monitoring Systems

e proposed sicam control system for the New North Area flare is illustrated in Figure 3-1,

Figure 3-1

Autematic Stcam Control System
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Components of the proposed steam conteol system are sumsarized in Table 3-1 with

detinls helow,
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Table 3-1  Proposed Automatic Steam Contral System Components

| Parameter Technique Vendor Model
Flare Gas Volumetrie/ | Ulimsonic Time of Flight | GE Panameltrics Dhigital Flow GFR6E
Muass Flow ) _ _
steam Mass Flow Ultrasonic Time of Flight | GE Panametrics Digital Flow GS868
Flare Gas Composition | Gas Chromatography Swemens Maxum [l
and Net Heating Value _ : =
Flare Gas | Ultrasanic Time of Flight | GE Panametrics Digital Flow GF868
Molceular Weisht | (same unit 15 above) B

Automated steam valves will control steam Mow. Al data from the system will be collecied by
the distributive control system (IYCS) where the control algorithms reside,

Flare Gas Flow Rate, Temperature, and Molecular Weight

A GE Panametrics ultrasonic flow meter measures Nare pas Now rate, temperature and molecular
weight, This flare gas includes all vent Bas, purge gas, and supplemental gas, as the analyeer is
downstream from the points where these streams combine. This information is collected
continuously and stored in the facility DCS. 1t is important 10 note that this instrument cannot
istinguish between companents of like molecular weight. For instance, if the molecylar weight
i5 44, it cannot determine if the com ponent is prapane or carbon dioxide, Since the steam control
requirements would be very different between the two compounds, the molecular weight
measurement can’t be used independently in the control logic.

It should also be noted that the ultrasonic meter is spanned for the [ul] ow range of the flare
system. Manufacturer's specifications indicate reasonable accuracy at low Now conditions,
However, it is unknown how sensitive the overall control system may be when this and other
INSIUMCALS are aperatin £ at low flow conditions. The ultrasonic flaw meter will be Geld
calibrated by manufacturer’s representatives. Manufacturer's information for the ultrsanic
meter is ineluded in Appendix A for reference,

Flare Gas Composition and Heat Content

A Siemens Maxum 1 Gas Chromato eraph (GC) is provided to monitor the flare Bas
compasitions and heat content (Biu/sct}, This devige provides an analytical data point
approximately once every ten minutes. Fach data set will be stored in the facility DCS. These
readings will be used to ve rify the molecular weight readings from the vent gas ultrasonic
metering system. The instrument specilications are included in Appendix A for reference,

Steam Flow Parameters

steam ow will be mensured by a GE Panametrics ultrasonic low meter.  Prior to operating,
steam control valve positioners will be calibrated and checked for proper operation.
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Sulfur Analyzer

A S analyeer inodule will be installed into the Siemens Gas Chromatograph,

Video Camera/Digital Recorder

Catletsburg's NNA lare is equipped with a video camera that feeds [jve data 1o the board
aperator in the control room and recards datn vig an Image Vault PRO Command Digital Video
Recorder (DVR),

Thermocouple

Marathon has the rmocouples on the NNA Nare pilats but also utilize an mfrared camern to detect
pilot flame presence. The infrared camera is tested weekly hy physically blocking the view of
the camera to the pilat.

Incipient Smoke Paint

Pursuant to the results of Marathon's flare testing pragram, the NNA flare cantrol scheme will
utilize an S/VG ratio to set the baseline steam demund based on the low and molecylar weight
determinations from the ultrasonic flow moniter,

Meteorological Stations

The Catlettshury Ketinery is equipped with a Climatronics meteoralogical station that s capable
of instantaneous wind speed from 0 to 100 mph, This data is transiereed 1o the DUS where it is
stored and wtilized for momentum fluy caleulations and Name pattern adjustments during high
wind events,
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SECTION

Monitoring Methods and Calculations

Volumetric Flow -Vent Gas

Panametrics ultrasonic Tow meters are used to determine the valumetric (low rate of the flare
45 0n 3 continuous busis. The fundamental measy rement of the Now meter is gas velocit ¥,
Vaolumetric Mlow is derived as the product of velocity and the cross-sectional arca of the pipe.
Volumetnic Mow is determined independently of the kas composition. The valumetric low rate i
oulput dircetly from the flow meter and no exlemnal calculations are Feguired.

The low meter can measure Nows from about 0.1 fps 1o about 280 fps. To retain maxinum
dceuracy over the entire measurement rnge, a two-channel approach is used. o or flows greater
than 1 fps, a sensor confi guration called the *Bias 907 is wed. For flows from 0.1 fpsto | 1 Ps,
second set of sensors is used in the “Diagonal 45" configuration. The Diagonal 45 configuration
provides greater resolution due o s longer path length,

s

Bias 90 configuration Diagonal 45 configuration

Mass Flow — Steam and Vent Gas

Punameltrics ultrasonic Now meters are also used to determine mass flow of steam and vent pas
an & cantinuous basis. The mass flow vatlue is output direetly from the Now meter, There are no
external caleulations that must be porformed,

the ultrusonic Mow meter is equipped with an algorithm o determine the malecular weight
(MW} of the vent pas stream usin & the measured parnmeters ol pressure, tempernture and the
specd of sound. This is accomplished with o proprictary algorithm, Once MW s known, the
mass is caleulated as the product of the MW amnd the molar Now rate,

Marathon Feiroleum r"ul!!:"l'h..?n_r L . I . . Citfedtnheryr Fefinery
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A limitation of this technique for determining MW is that it is calibrated for hydrocarbon pases,
MNitrogen, when present in the ks steeam, introduces error into the determination of MW, The
CrTor is proportional to the quantity of nitrogen present. To address this issue, the flow meter ¢an
decept a 4-20 mA input signal for nitrogen content. The GO provides this signal at the end of
each analytical eycle (~10 min). The Now meter can then compensate for the presence of
nitrogen resulting in a more accurnte determination ol the MW of the £as stream.

Mass Flow — Hydrocarbon

The tollowing hydrocarbons are measured b ¥ the GC on o 10 minute cyele,

[¢ [ Measured Component | MW ' Range GC Units |
] Methane 16,04 0- 100 Mole 95
2 | Ethanc 3007 0 - 100 Mole % |
3 | Ethylene 28.06 0 - 100 Male %
4 | Acerylene 26.04 0 - 100 Mole % |
3 | Propane 44,10 - 100 Mole %
6 | Propyvlene 42,08 (- 100 Mole %
7 | Iso-Butane 58,12 0 - 1) Mole %5
8 | Normal Butane | 58.12 - 100 Mole 24
|9 | i-Butene, Butene- | a1 0- 100 Mole %
10 | Trans-Butene-2 5611 (- 100 Mole %
|11 | Cis-Butene-2 56,11 (- 100 Mole % |
12 [ 1.3 Butadiene 5409 o200 Mole ¥
[ 13 | Pentane-Plus (C51) | 72.15 | 0= 100 Muale%a

The vent gas mass flow rate will be determined as follows:

m,, = e X (MW, 7386)
Where
{he= Yent Gas Flow Rate
MV, Malecular Weight, in pounds rer pound-mole, of the Vent Gas, as

measured by the Vent Gas Average Molecular Weight Annlyzer
Net Heating Value (Lower Flammability Le vel)
As specilied in the Consent Dicree, the Net Heating Value of the Vent Gus will be determined

by the GC a1 the conclusion of cach analytical eyele (~10-15 minutes), The Net Heating Value is
the Lower Heating Value or LIV defined in the Consent Decree as:
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“Lewer Heating Valve™ or “LHV” shall mean the theoretical total araentity of heat
liberated by the complete combustion of aunit volume or weight of a fiel initially o 25°
Centigrade and 760 molly, asswming that the produced water ix vaporized wed ol
cambustion products remain at, or are returned 157 Coentigrade; however, the standird
for determining the volume carresponding fo one mole iv 20° Centigrode. ™

The method of caleulating the combustion zone net heatin g value will be based on the lower
Mammability level of the components in the vent pas and utilize the following steps.

Step |: Determine |LFLs for Each Individual Vent Gas Compaund

Take the LFL values of cach individual Vent Gas compound from Table 1,

NH MW

|— U ‘i Cﬂlﬂpﬂ“l‘ﬂ I_[Ihln"::'.l [||!l"||'-ﬂ'l'll;|] [tnII}rFI:CllTL'l}__.

| Hydsrogen Mol 2or | oode

1212 :

2 Osypen 0 | 320 o
% Nitrogen i 2801 w |
4 O, i 401 w

- Water I 15.02 s
| & Co : ile | IR0 0,125
| 7 |1 | Methane B3 [ 1604 0,050

8 [2 | Ethane 1595 | 3007 0.030

9 |3 | Eshylene 1477 | 28508 0.027 |
| 10 [ 4 | Acetylene 140 26,04 (hn2s
118 | Propane 281 [ 4400 002

12 | & | Propylene 2150 | 4708 0.024 |
| 13 | 7 | iso-Butane 2087 K02 hOE

14 [ & | 'n-Hutane 2968 | SK12 n0lg
15 [ 9 | iso-Uutene 2928 | 61l 0.018
| 16 | 10 | trans-Butene 2826 | 5611 0.017 |
17 [ 11 | cis-Butene 2830 | 5611 0016

LB | 12 ] 1, 3-Butadiene 2648) 5309 0020

19 | 13 | Pentanc+ {Cy+) 1655 | 7215 001 |
| 20 | 14 | Renzene’ 31391 | TR11 0.013

Nate. 1 = all costpounds, | = nrpanic compounds -
!IFH.-.ing an Hy-al justed NEV L or SEIV,, then s 1217 1 TUIiscE far hydrigen

Pereere not requinad unles o s ey pected in the vent pas in moasurubbe guaniies.

‘Aleulate the LFL of

Step 2:

T LS i iure,

The averape lower Nammability lumit of the vene pis is caleulmted by Le Chatelier's cquation
shown below as Equation 1. 'This cale wlation nses the weighted averape of the LFLs of the

Marathon Petroleum Comparny L8 F Crlettsburg Refinery
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individual compounds weighted by their volume percent of the vent gas. All inerts, including
nitrogen, are assumed to have an infinite lower Mammabslity limit (e.g, LFLyy = o) All
vonstants and variobles are defined in the Ke v ab the end of this document.

1

m (i)

LFI.

v = Eguatian f

Step X Determine the Net Heating Value of the Vent Gias (NHW, L)

IT a Gas Chromatograph is used: The net heating value of the vent gas is caleulnted and
reported from the GO at the conelusion of each analytical eyele (~10-15 minutes). Fyuation 2 is
used by the GC o caleuluie the vent vas net heating value from each individual compound net
heating value, Individual compound volume [ractions are measured direetly by the GC.
Individual compound net heating values are listed in Table 1 below.

A

NHV ., = Z{Il -NHV)) Eipriation 2

i=1

Step 4: Calculute the MUV, atits LFL (NI )

Using LFL,, from Equation | and NV, from Equation 2 the NI IVypan is caleulated by
LEqumion 3,

NUV e = NH e LFL,, Equation 3

Step 5: Multiply NI IV, gt by the Combustion I iTiciency Multipliers 1o calculate the NI T

The Net Heating Value of the Gases in the Combustion Zone (N] V.0 of a Flare that is necded to
ensure an acceptable Combustion Efficiency is determined by multiplying NHV, .1 by
Combustion Efficiency Multipliers appropriate to the Mare category and the volume percent of
hydrogen in the Vent Gas as defined in Tahle 2,

Tabhle 2
Combustion Ffficiency Multi liers lor Steam-Assisted Flares:

VMariables Based an Minimum Steam Hequirements
and VO Concentration in the Vent (nx

Marution Petrolewm ¢ '-.u-lrh-m i . if a { '-.'r.l'--'.'rn‘-r.'r,u; Befinery
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Minimum VOC Vent Gas | A Multiplier | B Multiplier®
Steam Concentration Condition A | Condition 1Y
< 1000 Ihhr < 20.0% 6.0 4.0 0.0
< 1000 Ihvhr > 20.00% 65 4.0 0.0
= 1O Ihhr = 20.0% 6.75 +.0 0.0
= 1000 Ibhr = 20.0% 7.0 4.0 00 |

“The B Multiplier used depends on the relationship of hydrogen and propylene in the vent s as firllows:
Condition A: 3 < H,% < § and Propylens®a = Hy*a {all percents are volume or mole percentis)
Condition B: Any condition not meeling the requirements for Condition A.

Note: The specifications for Condition A may change as new information from tesis or research

becomes available.

The Net Heating Value of Combustion Zone Gas Limit is caleulated as follows:

NH l"rr.;—!r'mﬂ = {.1'1 + 0 .I.'me.ll"_.,} NI LI'E_!,;I—LFll. Epueation 4

step b Calculate the Net Heating Value of the Com bustion Zone Gas (NHV.,)

The NHV in the combustion zone (NHV,) combines the NHVs of the Vent Gas, pilot gas, and
steamn and is caleulated by Equation 5, The NHV of steam is assumed to be zero. Vent Gas muass
How rate () and steam mass Now e (riv ) are measured by an-line {low meters. The pilot

as mass flow rate () is constant for cach Mare and set by an arifice.
(rhrg - NHH.!!) - (EEH “NHV,,
IWeq i

My g it H1 1
. : ; lajr
(Mwm) U (MWE;) * (Mw,,,.,) 8 [:HW,,,-,:}

NHV, =

Equation 5

The values for i, and Htgiy are determined as follows based on the type of are:

Steam-Assisted Flare without Minimum Steam Reduetion System (MSRS)
M, = measured value
gy = 0
Steam-Assisted Flare with MSIS
ity = measured value
Mo = result from Equation 13 in Step ba

Marriphan Fetrolenm Company £ A ol b Hf,.'jr:.-;
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Mg = 0 with vendor certification that the MSRS equipment installed on the
flare is not capable (even at minignim vent gas flow) of inspirati ng
mare than twice the stofchiometric velume of air into the vent gas,

" Note — NNA flare will not have MSRS

The molecular weight of the vent gas (MW, ) is ealculated by the GC using Equation 6. An
on-line ultrasonic flow meter may also be used 1o caleulute MW, Individusl compound
molecular weights are listed in Table |,

]
=¥

MW, = Z{:, MW, Equation 6

i=1

The NHV of the pilot gas (NHV ) and MW of the pilot gas (MW, are calculated using
Equations 7 and 8, respectively. These caleulations are similac to the vent pas caleulations,
except the individual compound volume fractions are that of the pilot gas and not the vent pas.
Individual compound valume fractions are measured by laboratory analysis of a pilot gas sample,
or may be taken from the natura) pas supplier’s labortory certificate of analvsis,

"

NHV, = Z{FH, NIV Equation 7
i=1

MW, = Z[F‘ﬂ (o MW) Equation 8
i=I

Step 72 Ensure that during {lare operation, NIV, = NHV., timil

The fare must be opernted to ensure that NJ IV 15 equal to or above NHV 1 10 ensure an
acceptuble combustion efficiency. Fguation 14 shaws this relationship.

NIV . = NV jimis Eguation I4

Key to the Abbreviations:

0.21 = mole fraction of oxygen in air(0.21 th- mol O = mal air)

A = veerall combustion ef ficiency multiplier for NIV, ¢ (unitless)
H = alefin combustion ef ficiency multiplier for WV e (unitless)
Cpg = concemtration of POC in the vent gas {vof H)

¢ o individual neenbered compound from cofumn § in Tahle 1 [ernitless)

e ——— . — —— — m—— m—
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§ = individugl numbered compound from column j in Table 1 {unitless)

LEL = lower flammability limit of individual compaund {pal @)

LFL,, = lower flammubility mit of vent gas (vol 8

My = mass flow rate of air (thfhr)

MWyt sy = total mass flow rate of air infroduced by an MSRS (b i)

Mair -stoicn-vg = stoichiometric air flow for the vent gas(lb/hr)

Mg greich = Stolchiometric oxygen mass flow for an individual compound (mel /hr)
Miga-soien-vg = stolchlometric oxygen mass flow far the vent gos [thihr)

My, = mass flow rate af pllot gas (Ibfke)

my = mass flow rate of total steam (thfhr)

fityy = mass flow rate of vent gas (Ihfhr)

MWy n = molecular welght of water (18.02 th/1b-m i}

MW, = molecular weight of oxygen (32.0 thill-mol)

MW, = molecular weight of air (289 1b/1b - mal)

MWL, = molecular weight of pilot gas (b b - matl)

MW, = molecular weight of vent gas (Ihfth-mal)

n = lst of individual compounds fram Tuble 1 (unitless)

NIV, = net heating value of the combustion zone (aTU sl

NHE = net heating value of individual compousid (BTU f<cf)

NHVoa 11 = et heating value vene qas at lower flammabitity timit (0TU fscf)
NIV iy = limit net heating value of the combustion zone (BT f5cf)

NHV,, = net heating value of pilot gas (0T ey

NIV, = net heating value of vent gas (BT fsef)

rg, = individual compoound votume fraction in pifor gas (vol fraction)

X = carban flow rate for g given argonic compound (mol fhr)

¥, = individual compaund volume fraction in the vent gas {val fraction)

T, = individual organic compeund volurme froction in the vent gas (vol froceion)

Tpropyleme = Volume fraction of propylene in the vent gas (vol fraction)
¥ = hydrogen flow rate for a Hiven arganic compairnd {mal fke)

The *VOC Vent Gas Concentration” shall be caleulated on an annual average basis as follows:

mn

Crg = Z X+ 100 Fiuarion 16
=4
Mote: The summation does not include methane or ethane.
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Steam Ratios
The consent decree requires the caleulation of one steam eatio. Tt will be caleulated as follows:
The Actual Total Steam to Vent Gas Ratio will be ealculated as follows:

&
Mer

Where
5 = Actual Tow] Steam Mass Rate (sel’min) caleulated ubove

VG = Vent Gas Mass Rate (seffmin) as measurad by the ultrasonie Now monitor Direct
measurement - no external calculation required

e —— e — T ————————
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Appendix A

Equipment Specification Sheets

* GE Panametrics — G868 Manulocturer's Specifications
*  GE Panametrics — GFS68 Manufacturer’s Specifications
*  Siemens — Moxum 1T Manufacturer's Specifications

- — e — S ———
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Appendix B

Supporting Documentation

* 1998 Onginal Flare Desipn Specifications
*  Current (1998) Flare Tip Assembly
*  Manufacturer’s Email - Steam
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